





“yg 4 / Y 4 
MMM Mh bd 
WiLL hh hile 
ULTT LLL 


vy 





OPA / 

WHY YY 
“a Mi, 7) t} 
Cae / 
ASS 


} 


\ 


=, 














New Serizs.—No. 3. 








PRACTICAL MAGAZINE 














| 
| 
| 


a 


cores 




















66 THE PRACTICAL MAGAZINE. 





SIR JOHN BENNETT, F.R.A.S. 





N one of the most remarkable books written in this 
century, the career of Napoleon Bonaparte is sum- 
marised as that of “a missionary of the great doc- 
trine, La carriére ouverte aux talents—The Tools 
to him that can handle them.” By the sword, by 
arts, by industries, France was to be at the 

head of the nations of the world. The “ tools” would be sure to 

fall into the hands of those who showed they could use them 
best. 

Consciously or unconsciously the whole world has accepted 
this doctrine, which indeed underlies all the phenomena of com- 
petition, but in different degrees. It is both believed and acted 
on in England. But the belief lacks heartiness, and the action 
lacks unity. Meanwhile other nations are improving their talents, 
and taking, in the most literal sense of the word, our tools out of 
our hands. Without subscribing to this “ Napoleonic idea” in 
so many words, all those who have at heart the spread of techni- 
cal education are convinced that, for nations as for individuals, 
destiny follows ability. 

One must live, and every day it becomes harder to earn one’s 
living. Every day adds to the complexity of industrial processes, 
and exacts higher intelligence and better trained skill on the 
part of those who conduct them. We boast of being the work- 
shop of the world, of being a nation of workmen, and of possess- 
ing the most splendid industrial resources. But these are often 
so used as to recall the coarse proverb which attributes to British 
meat and British cookery two widely divergent sources of origin. 
Live we must, we repeat, let us be ruled as wemay, or believe what 
we may ; and we must hold our present place in the world by 
proving our ability to do so—by brains, by theories, by reasons ; 
we cannot by rule of thumb. We have to be intelligent, which 
is more than to be clever. In a word, we have—the whole in- 
dustrial population of us—to submit ourselves to a wide em- 
bracing system of general and technical education. 

As yet, unfortunately, any strong feeling of the necessity of 
universal and systematic trade and art education exists only in 
scattered individuals, who, without rallying-point or centre, fight 
each for their own hand. It is so in the history of all great 
truths. As the highest peaks catch the earliest rays of the sun, 
so the foremost men of any particular age are the first to 
know its light. Soit was with the subject of our present memoir. 
It is as one of the earliest and most earnest apostles of the cause 
of technical education that we introduce to our readers the widely 
known name of Sir John Bennett. 

The early events of Sir John’s life are soon told. He was born 
on October 15th, 1814, at Greenwich. His father, Mr. John 
Bennett, descended from an old Sussex family of that name, was 
a master watchmaker, who, himself a believer in culture, sent 
his son to the grammar-school at Lewisham. The progress of 
young John was as satisfactory to the school authorities as to his 
father. The most brilliant hopes for his future were formed, 
and have been realized. His scholastic attainments were so consi- 
derable, that he was promised the head-mastership of the school, 
and his further studies were laid out with a view to his enter- 
ing the Church. But John Bennett, the father, died suddenly, 
and John Bennett, the son, took up the business on behalf of the 
family, and started in life asa watchmaker in Greenwich. Those 
who heard later his pithy and well-delivered lectures on “ Women 
and Watchwork,” will be disposed to think the Church lost as 
much as the world gained ; however this may be, Sir John threw 
himself into his business with all the energy native to his age and 
temperament, and so early as this, earned, by simply doing well, 
his first successes. Engaged by the Royal Observatory in the 
construction of some new anemometers and other instruments, 
depending for their accuracy upon mathematical as well as 
manual skill—a fine mind as well as a fine hand—he was so suc- 
cessful that, on the proposal of the Astronomer Royal, he was 
elected a fellow of the Royal Astronomical Society. 

In 1846, when ground in the City, though dear, was not so 
fabulously valuable as at present, Sir John commenced business 
as a watchmaker at 65, Cheapside—an address which is now 
known all the world over. There was judgment as well as bold- 
ness in the new undertaking, which has grown into one of the 
largest London concerns. 

Sir John had always shown public spirit and a great interest in 
the spread of education. While still in Greenwich he had been 
most active in the formation of one of the largest and most 
flourishing mechanics’ institutes in the country—the “ Greenwich 
Society for the Acquisition and Diffusion of Useful Knowledge.” 
The cost of the building in which this society was lodged ex- 
ceeded £10,000. This great undertaking was carried out at a 
period, it should be remembered, when class prejudices were 









more intolerant than at present, and when both workmen and 
masters were so far removed from their present respectable 
apathy to education, as often to be actively hostile to it. Soon, 
however, this public spirit was brought within a narrower chan- 
nel, gaining thereby in force and'directness. The little good to 
the many was exchanged for the greater good to the few. Sir 
John set to work to regenerate the English watch manufacture. 

On engaging largely in the watch trade, Sir John found 
with much concern that Coventry and Clerkenwell were losing 
ground, and that the English were being undersold by their 
competitors in Switzerland. Had he been a mere tradesman he 
would have done as thousands of tradesmen have done, to wit, 
the best he could for himself. A more‘patriotic view of the situ- 
ation was taken. Sir John set promptly to work to discover 
the actual conditions of the trade in the two countries respec- 
tively, visiting Switzerland on several occasions, and spending 
there an aggregate of several months, penetrating into the inner 
life of the manufacturing districts, talking with masters, arguing 
with workmen, gathering information by handsful on every side, 
the nett result of his inquiries being that Swiss watchmakers were 
more successful than English watchmakers mainly because they 
possessed better taste and a higher intelligence. The secret 
was not hid in any one process or any one tool; but was bound 
up with such every-day matters as industry, economy, thought- 
fulness, patience, and taste. It is true that there were local 
causes at work. The Swiss cannot be agriculturists on any large 
scale. Their winter is long and severe, and invites to sedentary 
pursuits. The products of the watchmaking industry are easily 
carried from place to place, while the local situation favours 
commerce with the greater continental cities. The native mind, 
too, is reflective and inventive ; and the watch manufacture had 
early made itself a home in Switzerland. We find Voltaire on 
settling at Ferney on the lake of Geneva, in 1758, boasting that 
he had built himself a castle and a town, in which he had housed 
a hundred workmen, who, amongst other things, were going to 
supply Europe with watches. One is not accustomed, we may 
stop to remark, to regard Voltaire as a watch manufacturer and 
dealer, but such he really was ; and it is curious to read such a 
letter of his as that, say, to the Comtesse d’Argental (Dec. 7, 
1770), in which he speaks pleasantly of his “ Vulcans,” and gives 
his practical advice to the countess. 

Neither climate, however, nor locality, nor tradition, nor here- 
ditary occupation, were found able to account for all that had to 
be accounted for. The secret of the ability of the Swiss to supply 
the world with a cheap and good manufacture was traced by Sir 
John Bennett to the well-attended and well-taught school, 
which not the smallest village failed to possess ; to the sobriety 
and self-control, to the discipline and patience, to the trade- 
schools of the Swiss, in which the training of hand and brain 
are completed. Sir John returned to England, not to build up a 
factory, but to carry out a national reform. He entered upon 
an apostolate of popular education and technical training, and 
in its course delivered no less than 600 free lectures in all parts 
of the country, to rouse the public mind on this most pressing, 
most important of all economic questions of the present day, 
the one nearest to our existence as a nation. 

It is in this character that the career of Sir John has been the 
most interesting and instructive. He has not failed to reap in good 
measure the rewards due to his activity and good sense, whether 
as a business man or influential citizen. It was natural that so 
eminent an educationist should secure a seat on the School 
Board. He succeeded the Rev. W. Rogers on Feb. 1, 1872, a 
committee of upwards of a thousand electors of the City division 
organizing themselves for his return. Party clique, however, 
threw him out at the next election. He has been for many 
years one of the representatives of the ward of Cheap in the 
Common Council, and was elected to the office of sheriff of 
London and Middlesex in 1871-2. He has recently been elected 
deputy of his ward, and appointed to the lieutenancy of the 
county of Middlesex. While sheriff he was knighted in comme- 
moration of her Majesty’s thanksgiving visit to St. Paul’s Cathe- 
dral (Feb. 27, 1872). In the autumn of 1873 he contested the 
borough of Greenwich, and at the last general election that of 
Maldon in Essex. In Sussex, the Bennetts’ old county, he has 
leased land in addition to the family estate of ‘The Banks,” 
Mountfield, which has descended in the Bennett family entailed 
from the Conquest ; and cultivates it with a success which gives 
another echo to the same large lesson Sir John has taught his 
trade and the nation—the lesson, Carlyle says, thundered from 
the throats of Napoleon’s cannon—“ La carriére ouverte aux 
talents,” 
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Practical Geology. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, ETC, 


of France,” 1874, 3rd series, vol. ii. p. 406, the Abbé 
ARMAND DAVID, writing from China, gives some 





is 9 « able coal in the province of Southern Shensi. He 
' = =! specially notes the following localities : nine miles 
west of Han-tchong-fou, at Lean-Chan, in the Mien-shien dis- 





trict, and to the north of the Tsin-lin range. These coals belong - 


to the true Carboniferous series, and are only worked in these 
districts for lime-burning, and under severe restrictions. They 
are described as being of a brownish black colour, and as burn- 
ing very readily, with much smoke, and a strong bituminous smell. 
No thicknesses are given. 

Coal: ‘‘ Parallelism of Coal-seams.’’—An active dis- 
cussion has recently been carried on in America on this subject 
by Professor E. B. ANDREWS and Dr. J. S. NEWBERRY (see 
“ American Journal of Science and Arts,” 1874, vol. vii. p. 367, 
and vol. viii. p. 56). Professor Andrews’ theory is that coal- 
seams have accumulated in marshes along the sea-shore ; that 
the subsidences to which each successive coal-seam owed its ex- 
istence were continental and general; and that, therefore, coal- 
seams must always be very nearly parallel to each other ; hence, 
in his opinion, a discrepancy in the distances from a given seam 
taken as a base, to two or more outcrops of what might be con- 
sidered the same seam, is a proof that the coal of these outcrops 
belong to different seams. Professor Andrews also says that he 
has never seen a coal-seam dividing into two or more distinct 
seams. Dr. Newberry brings forward a number of local facts 
disproving Professor Andrews’ views, but the latter, in a rejoinder, 
re-asserts the general correctness of his theory, and makes use 
of the argument that, if once the occasional non-parallelism of 
coal-seams be admitted, “all is confusion” in the horizons of a 
coal-field. 

[It need not be remarked that the facts presented by our 
English coal-fiélds all favour Dr. Newberry’s denial of Professor 
Andrews’ position. ] 

Coal.—There seems but little chance of the opening out of a 
coal-field in Normandy; nevertheless the well-known mining 
engineer, M. VIEILLARD, has published recently a report on the 
Coal-measures of Lower Normandy (“Le terrain houiller de 
Basse-Normandie,” 1874, Caen. See also, for full résumé,“ Bull. 
Soc. Géol. de France,” 3 sér. t. ii. p. 308). The limit of the 
coal-field to the north is a line running through Colombiéres, 
Carentan, and Baupte; to the west it is bounded by a curved 
line from Suzanne to Périers; to the south by a sinuous line 
passing by Périers, Ménil-Eury, Pont-Hébert, Saint-Clair, and 
Littry ; its eastern boundary is uncertain. This coal-fieldis not 
known to contain seams of remunerative thickness, nor is there 
any probability that other similar small coal-fields may be found 
in other folds of the Silurian rocks. 

Marble.—The age of the celebrated statuary marble of Car- 
rara has hitherto been considered to be without doubt Jurassic. 
M. H. COQUAND, however, has by recent stratigraphical re- 
searches convinced himself that they are the equivalents in Italy 
of bands of limestone known in the Pyrenees as “ Marbres de 
St. Béat.” The latter have been shown to be of Carboniferous 
age by M. Garrigou, whilst M. Coquand has found shales with 
Coal-measure plants lying adove the marble beds of the Apuan 
Alps. The Carrara marbles must therefore now be regarded as 
metamorphosed saccharoid Carboniferous limestone, below which 
lie the crystalline schists of Serravezza. Comptes rendus, Aca- 
démie des Sciences, 1874, vol. lxxix. p. All. 

The Phosphatic deposits of Ciply in Belgium have 
been studied recently by M. NivoiT (“Comptes Rendus, Acad. 
des Sciences,” 1874, t. xxix. p. 256). They are found in the form 
of a conglomerate consisting of brownish nodules of phosphate 
of lime embedded in a calcareous paste and mixed with frag- 
ments of indurated chalk and fossils of the upper chalk, to 
which formation these deposits belong. The fossils in this bed 
are often rolled. The thickness of the phosphatic band is vari- 
able, but rarely exceeds 14 metre. Several analyses which 
accompany the memoir testify to the agricultural value of the 
deposits, which are in course of being worked. 

eat.—An account of the Dutch peat industry is to be found 
in vol. ii. of the “ Transactions of the Geological Society of 
Edinburgh,” p. 276, 1874. It is written by Mr. RALPH RICHARD- 
SON. There are three kinds of peat occurring in a natural state 
in Holland, viz.: 1. Surface peat, called “ Lange turf,” or 


scanty particulars regarding the presence of work- | 





**Friesche turf,” which comes from the “high fens ;” 2. “ Korte 
turf,” which is in the form of mud or paste, saturated with water, 
and which is obtained by dredging the water-covered bogs or 
“low fens ;” and 3. “ Derrie turf,” which is a layer of old peat lying 
under the sand dunes on the coast, especially in the neighbour- 
hood of Haarlem and the Hague. This last kind is comparatively 
rare, but is nevertheless worked. Of the other two the “korte 
turf” is the most esteemed for fuel. 

Lead and Zinc.—The lead and zinc deposits of Raibl, in 
Carinthia, are described at great length in an important paper 
by F. PoSEPNy in vol. xxiii., 1874, of the “ Year-book of the Im- 
perial Geological Institute of Vienna.” These deposits occur 
not only in ordinary veins but also, and chiefly, in irregular 
pockets in what is known in the district as metalliferous lime- 
stone, filling up the cavities and joints which had previously 
been dissolved out by water. The age of this “ metalliferous 
limestone” is still a matter of doubt, but the author correlates 
it with the Hallstadt limestone, the age of which is also very 
problematical. 

Tellurium Ores.—A new locality for tellurium gold ores 
was discovered in 1873 in.the mining district of Gold Hill, in 
Colorado. They have been recently described by Professor B. 
SILLIMAN (“ American Journal of Science and Arts,” 1874, vol. 
viii. p. 25). The peculiarity of this ore deposit as compared with 
one of the hitherto richest localities for these rare ores, lies in 
the small number of the mineral species present. In both cases 
the veins are connected with porphyritic dykes, but at Nagyag, 
in Transylvania (the locality in question), there are more than 
forty distinct mineral species found associated together ; whereas 
in the Colorado veins the following only are found, viz., native 
tellurium, auriferous hessite, sylvanite, pyrite, chalcopyrite, 
galenite, and sphalerite. 

Bismuth Ores.—In a series of papers presented to the 
French Academy of Sciences (“Comptes Rendus,” 1874, vol. 
Ixxviii. p. 171 ; vol. Ixxix. p. 302), M. AD. CARNOT describes a 
remarkable assemblage of minerals which he has discovered in 
a mine at Meymac, in the department of Corréze, in France. 
The chief mineral species already noticed are :—bismuthine 
(sulphuret of bismuth), and a hydrocarbonate of bismuth nearly 
allied to the bismuth spar of South Carolina, which is found in 
sufficient abundance to be workable ; the percentage of bismuth 
in this ore is from 86 to 89 per cent. In all cases elaborate 
analyses by the author are given, and in the first paper is some 
information relative to the geological structure and position of 
the veins which yield these rare ores. [The series of papers is 
being continued. . 

Gold.—A long extract from a letter by Mr. MINARD from 
the Philippine Islands, in whioh their auriferous deposits are 
described, is printed in the “ Bulletin of the Geological Society 
of France,” 3rd ser., vol. ii, p. 403, Paris, 1874, The chief points 
at which gold is found are,—near Mancayan, where there is also 
the only copper mine worked in the Philippines ; in the province 
of Camarines (Isle of Lugon) ; and in the provinces of Sungao 
and Misamis (Mindanao Island). 

The gold mines of Misamis are the most noteworthy, on 
account of the purity of the metal and the size of the spangles. 
Although some quartz veins have been worked in this region 
which were in part very rich in gold, they are nowy all abandoned, 
owing to the imperfection of the available means of working. It 
is in the extensive alluvial deposits of the basin of the Iponan 
that gold-seeking is now mostly carried on. This alluvium is 
characterized by the presence of rolled fragments of hematite, 
known by the Indians as 7awasi, and regarded by them as 
indicating the auriferous nature of the sands and clays. With 
the gold, which is found sometimes in the proportion of six 
grammes to a cubic metre of alluvium, are found native platinum 
in small grains and native lead in very fine lamella, Nuggets 
of gold weighing 200 grammes have been found. 

At present the gold is worked exclusively by the Indians, and 
in the most primitive and wasteful manner. The auriferous 
quartz lodes are all in metamorphic schists of unknown geo- 
logical age. 

Gold.—A note from Costa Rica (anonymous) respecting the 
geology of that country, is printed in the “ American Journal of 
Science and Arts,” 1874, vol. viii. p. 438. The writer states that 
wherever, on the Atlantic slope, dykes cut up the metamorphic 
shales and sandstones, ondiiens quartz veins are found, and 
placer deposits exist in most of the streams that run from the 
margin of the volcanic belt. The metamorphic rocks men- 
tioned above are believed by the writer of the noteto be certainly 
of tertiary age. 

Gold.—A description of the gold-deposits situated on the 
coast-line of Klamath county, California, is given by Mr. A. W. 
CHASE, in the “ American Journal of Science and Arts,” 187 
vol. vii. p. 379. The actual spot where the diggings are carrie 
on is called Gold Bluffs, and lies close to the sea. The bluffs 
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which give their name to the place form the sea escarpment, 
varying from 100 to S00 ft. in height, and are entirely made up 
of sand and gravel of greater or less coherence. These gravel 
deposits are in the opinion of Professor J. D. Dana (who appends 
a note,) partly of glacial and partly of post-glacial age. The gold 
is found disseminated throughout the sand in exceedingly fine 
particles, associated with garnets and grains of magnetic iron 
ore. Some idea of the productiveness of the sands may be 
formed from the fact, that in a week 1,700 dols. was the amount 
realized in a rich portion of the deposits from the washing of 
two machines, each employing two men. The working of the 
gold is much facilitated by the landslips which are continually 
occurring, through the breaking of the surf against the sand and 
gravel cliffs. 

Copper, Lead, and Quicksilver.—In a long and valu- 
able paper, printed in the 1874 volume of the “ Bulletin des 
Naturalistes de Moscou” (p. 42), RUDOLF LUDWIG gives an 
elaborate description of the copper, lead, and quicksilver ores of 
the Italian mainland. Sections are given illustrating the de- 
posits of Monte Catini, where the copper ore is found in con- 
nexion with green and red gabbro, consisting of copper pyrites 
and redruthite associated with iron pyrites. A section of the 
workings near Capanne Vecchie is given, showing the mode of 
occurrence of the lead and copper-bearing quartz reefs, which 
are apparently interbedded with tilted secondary rocks upon 
which lies unconformably a considerable thickness of Miocene 
marl and conglomerate. Other sections are given of the Pavone 
valley with copper lodes in serpentine, and of Montieri with 
bedded lead deposits. In the concluding part of the paper the 
beds of asphalt of Monte San Giovanni are described. 


THE BAXTER ENGINE. 


UCH as has been done in the direction of making 
the steam-engine a less costly work in respect of 
fuel consumption, much still remains undone, be- 
cause every engineer well knows that, making all 
reasonable allowances for the difference between 
mere laboratory investigations and the rougher 

usages of every-day working, engines might be devised which 

would yield an mdicated horse power for each pound of fuel of 
good quality burned on the grate bars. Two sections of engineer- 
ing influence the problem, the one involving the boiler, the 
second the engine; the former deals with the conversion of the 
water into that gaseous state in which it contains a large propor- 
tion of the heat of the fuel, and becomes a convenient vehicle 
for its transmission to the engine cylinder ; the latter affects the 
utilization of the heat when in the cylinder. A chief source of 
loss of heat in the boiler is found in the escape of an undue pro- 
portion up the chimney or stack, and also in a waste by radiation 
through the plates of the boiler. As regards the cylinder, heat 
is lost from it also by tadiation through the metal of the sides, 
ends, and passages. The Baxter engine is a good example of 

what can be done in the way of’ improvement. Fig. 1 shows a 
| eage arrangement of the engine and boiler at work discharging 
rom two barges at once. The apparatus has two drums work- 
ing independently of each other, and actuated by a counter shaft 
of the main shaft, upon which is a friction pulley ; by the lever 
shown in the man’s hand the friction pulley is moved backwards 
or forwards about an inch, thus regulating the motion. As will 
be seen, the engine and boiler are self-contained, and need no 
brick setting or other work about them when put down for work. 
The engine and hoisting machine are placed in a shed strong 
enough to support a driving shaft in the roof, moved by a belt 
shown in the illustrationattheright sideof theengine. Inthecentre 
of the picture the belt for giving motion to the hoisting machine is 
shown, partly dotted, so as not to obscure other parts of the 
arrangement. As a rule it may be taken as a sine gud non, that 
the best engine is that which generates the greatest quantity of 
steam and secures therefrom the maximum amount of effective 
work in the smallest space and with the least consumption of 
fuel. Retaining in mind this, and what we have stated at the com- 
mencement of this article, we ask our readers to examine fig. 2, 
which shows the engine and boiler in section. It will be seen 
that the greatest care and most effectual means are taken to 
prevent the waste of heat by radiation from the boiler, the 
means adopted being to cause the heat to descend from the top 

of the furnace through the side tubes, also shown in the plan 

section, fig. 3.. Having so descended, the heat and products of 
combustion enter an annular space below the water and fire level, 
and from thence are forced to re-ascend through another annular 
space between the outside of the boiler and an outer casing, 
and so away into the uptake. 








As to the cylinder and valve chest, they are simply fixed in the 
cover or lid of the boiler, and stand within the steam-space, so 
that no loss from radiation can by possibility take place from 
them. The engine has governor, fly-wheel, crank-shaft, bear- 
ings, &c., complete and self-contained. From the way in which 
the boiler is arranged the heating surface is very great in pro- 
portion to the space occupied by the boiler, and the inventor 
and makers claim for the entire affair that it furnishes greater 
power for the space occupied than can be claimed by any other 
combination of steam-engine and boiler. With respect to the 
working of the engine, which is of American origin, some local 
insurance agents raised certain objections to the boiler, upon 
which Mr, W. D. Russell, President of the Baxter Engine Co., 
Park Place, New York, took prompt steps to remove any false 
impression, and succeeded completely in so demonstrating the 
thorough safety and trustworthiness of the boiler that no extra 
premium is charged where the engines are used. They were 
introduced in the United States only about six years ago, and 
now over a thousand of them are at work there. 

The largest size boilers have a bursting strength of 500 Ibs, to 
the square inch, working pressure being 70 lbs. The smallest 
size has a bursting strength of 1000 lbs., and a working pressure 
of g0 lbs. The circulation in the boiler is excellent, and the 
sediment can be always readily blown out, there being no 
cramped places wherein it can form into a hard, irremovable 
mass. Whenever necessary the engine can be removed from 
the boiler by unscrewing the bolts holding it in position. Re- 
viewing the engine from every point, we tHink it one deserving 
and likely to meet a favourable reception in this country, 


THE EAST INDIA MUSEUM: ITS PAST HISTORY 
IN THREE LOCALITIES. 





CCORDING to announcements recently made, a 
museum of a most interesting and valuable cha- 
racter will shortly be opened to the public, in- 
structive alike in regard to industrial art and to 
decorative art, to raw produce and to manufac- 
tured articles, to useful and to ornamental results 
of the labour of workers in metal, textile fabrics, and wood. 
We refer to the East India Museum, about to be placed in the 
eastern galleries of the structure lately occupied by the ill-starred 
Annual International Exhibitions. Many readers of the “‘ Prac- 
tical Magazine” will remember the museum as it presented 
itself in other localities ; but there is every reason to expect that 
the forthcoming display will be more complete than those which 
have preceded it. In order to pave the way to a due apprecia- 
tion of the future, we invite the reader’s attention to a sketch of 
bee past—the East India Museum in three periods of its past 
story, 
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THE MUSEUM WHEN AT THE OLD EAST INDIA HOUSE. 


Towards the close of the last century, the East India Com- 
pany resolved to set apart some of the rooms at the Old India 
House, in Leadenhall Street, for a museum. The collection 
was to comprise specimens of the natural products of India, 
materials of manufactures, and objects of general interest in con- 
nection with that country; together with coins, medals, oriental 
manuscripts, maps, &c. The scheme was at first carried out 
very incompletely ; for the articles exhibited were chiefly mere 
curiosities, either collected by civil servants of the company 
during their official relations with friendly native courts, or ob- 
tained as trophies in warfare. When, however, Dr. Horsfield 
became curator of the museum, he commenced the collection of 
natural history specimens, which, by the aid of Sir Thomas 
Raffles, Dr. Wallich, and other eminent men, grew to a scale of 
great magnitude, illustrative of the botany and zoology of India 
and other oriental countries. The officers of the Indian army 
medical service rendered great aid in completing the collection ; 
and the directors liberally encouraged the enterprise. 

Those who remember the museum as it was (say) thirty years 
ago, will call to mind the queer, dark rooms in which the collection 
was placed, and the limited time that it was open to the public, 
At first no one was admitted without a director’s order ; after- 
wards, the general public were admitted from twelve o’clock till 
three, om Saturdays only / The first objects seen were pictures 
relating to oriental subjects, lining the walls of a corridor ; then 
a long passage containing a jumble of paintings, prints, draw- 
ings, oriental nautical models, dried skins, and bamboos. Three 
small rooms, at the end of the passage, contained Burmese 
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musical instruments, models of implements illustrative of the 
arts and manufactures of India, specimens illustrating manufac- 
turing processes, and the dried or stuffed skins of Indian snakes, 
fishes, &c. Other rooms were adorned (if adornment it was) 
with a most miscellaneous collection, arranged with but partial 
attention to anything like system. In one place stuffed quadru- 
peds and birds; in another, shells, butterflies, moths, and 
beetles ; in a third, models of rafts, temples, and theatres ; here 
a range of sabres, daggers, hunting knives, pipes, and bowls ; 
there, painted tiles for walls and floors, metal and wooden idols, 
idol shrines and thrones, Buddhist trinkets and reliques, ivory 
models of Chinese villas, Chinese horn lanterns, Chinese counting 
machines and writing implements, Chinese compass and mea- 
suring implements, an elephant howdah—were among the other 
odds and ends. And so was Tippoo Sahib’s tiger—a figure of a 
tiger trampling on a prostrate man, about to be seized hold of by 


vicious-looking teeth ; inside the figure were pipes and acoustic | 
mechanism, to imitate the roaring of the tiger and the screams of | 


the man, 
THE MUSEUM WHEN AT FIFE HOUusE. 


A marked improvement may be dated from the year when the 
museum was removed from the old India House in Leadenhall 
Street to Fife House ; but the incentive to that improvement was 
presented in 1851, when six million visitors viewed with wonder- 
ing admiration the unprecedentedly grand Indian collection at the 
Hyde Park Crystal Palace Exhibition. The collection was valued 
at the large sum of £150,000. The Company brought together 
articles of great interest, including magnificent donations from 
the native princes. Unfortunately, many of the costly produc- 
tions were sold at the close of the Exhibition, partly because the 
Company had no fitting place for their permanent reception ; but 
the remainder were entrusted to the care of the late Dr. Royle. 
He re-arranged the East India Museum, so far as space would 
allow, at the old premises, in such a way as to give the whole 
collection both a s¢ientific and a commercial character, Four 
years later the Company sent an Indian collection, valued at 
£60,000, to the Paris Exhibition of 1855 ; and the greater part of 
these exhibits were afterwards added to the museum. The 
death of Dr. Royle in 1857 interrupted for a short time the mea- 
sures for gradually and systematically improving the museum ; 
but the good work was recommenced by his successor, Dr. 
oo Watson, with the office of Reporter on the Products of 

ndia, 

After the Indian mutiny, a great change took place in the 
government of our vast Indian possessions. The Company was 
dissolved ; the Council of India was established in London; 
the President of the Board of Control was succeeded by a higher 
official of greater power,—the Secretary of State for India ; and 
the old historically famous East India House was no longer 
wanted. The house was pulled down, and the site appropriated 
to the building of a vast pile of commercial chambers and offices. 
The voluminous records and books were transferred to Victoria 
Street, where the new India department had a temporary /oca/e; 
while the library went to an equally temporary home in Cannon 
Row, Westminster. Fife House, at the rear of Whitehall Chapel, 
and contiguous to the United Service Museum, had become the 
property of the government, and this was given up for the recep- 
tion of the India Museum. The whole arrangement afforded a 
singular exemplification of the shifts which our government de- 
partments are so often put to, in finding proper buildings for 
their accommodation. 

Dr. Forbes Watson had a difficult task before him : but the 
locality was not a bad one. Although constructed as a private 
mansion, Fife House offered facilities for the reception of the 
museum, notwithstanding the absence of a saloon or gallery. A 
systematic arrangement was decided upon, and as far as prac- 
ticable, adopted. A Handbook, a Guide, and a large illustrated 
Catalogue were prepared for the use of visitors. The main pur- 
poses held in view by Dr, Watson were to afford evidence of the 
—— of India; to exhibit in an intelligible form the pro- 

ucts and manufactures available for export from that country, 
or capable of improvement ; to illustrate, by way of suggestion, 
such kinds of materials as the inhabitants wear or otherwise con- 
sume ; and to assist, by these and other means, in extending 
the commercial relations between England and India. Besides 
this, the collection was rich in ‘exhibits interesting for their as- 
sociation with prominent incidents in the history of British 
India, Subsidiary to other principles of classification, the mu- 
seum, as newly arranged, gave the visitor an excellent general 
idea of India in regard to its history, topography, inhabitants, 
costumes, manners and customs, trades, religion, antiquities, 
agriculture, manufactures, mineral resources, and natural his- 
tory ; as well as domestic utensils, weights and measures, coins 
and money, carriages and palanquins, boats and river craft, 
amusements, tops and games, dances, marriages, féstivals, &c, 








One most valuable change was made. Instead of limiting the 
admission of the public to three hours on one single day of the 
week, as at Leadenhall Street, the public were admitted for six 
hours on each of three days in the week : making eighteen hours 
per week instead of three, besides admission by card on a fourth . 
day. 

THE MUSEUM WHEN AT THE NEw INDIA OFFICE, 


Great as was the improvement consequent on the removal of 
the museum from Leadenhall Street to Fife House, it was never- 
theless regarded only as a stepping-stone to something better. 
Dr. Forbes Watson, writing in 1864, said :—“In the present 
building, the limited space available renders it impossible to 
produce a thoroughly effective arrangement, or even to exhibit 
many articles now deposited in its stores. We are of opinion 
that, not merely on account of the practical objects which it ad- 
vances, but also because it tends to encourage the growing in- 
terest felt by the public in matters relating to India and its 
people—exciting our admiration for their works, sympathy for 
their condition, and pity for much we would fain see changed— 
it would clearly be for the benefit of both countries that another 
and more commodious home should be found or constructed for 
the reception of not only this museum, but also the magnificent 
collection of works of oriental literature now deposited in an 
equally inconvenient building in Cannon Row. A good position 
could, we doubt not, be readily found ; and considering that the 
whole collection has not, up to the present time, cost this coun- 
try one sixpence, the least that it might be expected to give 
would be the site whereon to erect a suitable building. The 
grounds in which Fife House stands, being the property of the 
crown, would, in connection with the proposed thoroughfare 
from Whitehall to the Thames Embankment, afford an excellent 
position, which we would gladly see occupied in the manner here 
indicated. As accruing from the existence of this museum, we are 
satisfied that it would prove a source of gratification to the 
princes and people of India, to know that the literature, works of 
skill, and productions of their country, are adequately represented 
in the capital of Britain.” 

But it was not to be. NoIndia Museum has been built at that 
spot ; other schemes gradually modified the plan sketched by 
Dr. Forbes Watson ten years ago. Fife House was retained for 
the purpose until 1869, by which time the splendid New India 
Office was finished between Downing Street and St. James’s 
Park; and even then there was no proper house provided for it. 
Without confidently asserting it as a fact, we believe that the 
architect received no instructions to supply accommodation for 
the India Museum at the New India Office ; he was not told to 
do it, and therefore his plans were conceived without reference 
to it; like many other of our governmental undertakings in 
regard to buildings, we made a muddle of it. A wood-and-glass. 
museum was hastily run up on the roof of the official structure, 
and in that was placed so muchof the collection as space would 
allow. The new depository had one merit, and one only, it was 
well lighted both at sides and at roof. During the whole period, 
however, from 1869 to 1874, it was very little known to the 
general public. A fatiguing series of narrow stairs had to be 
surmounted in order to reach the museum ; and the privilege 
awarded to the public was at first very scanty indeed as regards 
time, limited to three hours on one day in the week. In the 
last particular, improvements were afterwards made, until at 
length the museum was open six hours a day on three days in 
the week. From first to last the arrangements were incon- 
venient to the officials, seeing that“the public on museum days 
had to pass along galleries and corridors which the architect had 
otherwise appropriated. 

So far as was possible in a limited space, the display of ex- 
hibits was systematic—sculptures and portraits of eminent Anglo- 
Indians; photographs and chromo-lithographs of the grand 
features of Indian scenery ; ethnographical photographs, illus- 
trating the facial and personal characteristics of almost every 
nation and tribe in India; idols, gorgeous or hideous as the 
case might be, belonging to Hinduism, Buddhism, and other 
forms of oriental religion; models and pictures of temples, 
tombs, and rock-cut caverns ; inscribed stones and tablets be- 
longing to an early Buddhistic period; the soils of India in 
their components and modes of aggregation ; the instruments 
and implements used in field culture ; the food produce, such 
as corn, millet, rice, sago, arrowroot, sugar, tea, and coffee ; 
spices, condiments, pickles, preserves, sauces, spirits, tobacco, 
opium, narcotics, perfumes, and pharmaceutical substances ; 
gutta-percha, india-rubber, and other kinds of gums and resins ; 
oils, oil seeds, vegetable butters and vegetable tallows ; fibres 
for textile work, including cotton, flax, rhea, jute, and hemp; dye 
drugs and pigments ; woods and timber, useful and ornamental; 
animal products applicable to an infinity of purposes, including 
silk, wool, camels’ and other hair, feathers, down, tortoiseshell, 
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ivory, horn, bone, leather, stick and seed lac, shark fins, and | 


trepang ; mineral substances, comprising coal, iron, lead, gold, 
petroleum, porcelain earths and clays, building stone, litho- 
graphic stone, mica, and steatite ; manufactured articles, in all 
the varieties of pottery, porcelain, mosaics, lapidary work in 
jade and agate, sandalwood and ivory carvings, inlay work 
in costly materials, furniture, japanned and lacquer work; 
turnery and brush ware, cutlery, arms and armour, works in the 
useful metals, gems and jewellery, highly wrought articles in 
gold and silver, muslins, plain and dyed cotton goods, silk 
piece goods and embroideries, cashmere shawls, carpets, and 
rugs—all were arranged in something like systematic order, and 
to that extent possessing an educational value. 

But perhaps the most instructive and interesting ‘part of 
the museum was that which illustrated the people of India 
themselves, the wonderful assemblage of two hundred million 
human beings in that land. We transcribe a portion of a de- 
scription written soon after the transfer of the museum to the 
New India Office. “To see the Hindu at home is perhaps the 
most instructive part of the museum ; to see him surrounded by 
the material requisite for his daily existence. In regard to his 
trade or employment, we find models of looms, ploughs, mills, 
smiths’ bellows, windlasses, pestles, and mortars. In his travel- 
ling appliances we find the gorgeous howdah, the lazy palan- 
quin, the dak postchaise, and the rude cart. In his culinary 
and table arrangements, very marvels of simplicity, we have the 
handmill with which the women grind the corn, the pans for 
parching the grain and the rice, the dough-trough for making 
the cakes, the suspended crock for the boilings and steamings, 
the bits of skewers that serve as a substitute for the roasting- 
jack, the vessels for drinking (which must be used exclusively 
by their owners, under pain of loss of caste by pollution from 
other lips). The little models, constructed by Hindu fingers, are 
especially valuable as illustrations of this kind, seeing that they 
represent at once the people and the implements. The tailor is 
shown exactly as he sits while mending or making a garment ; 
the shoemaker has his own traditional mode of using a lap- 
stone; the bricklayer, plasterer, mason, carpenter, and smith, 
are shown with their house-building tools and implements ; the 
painter, glazier, plumber, gilder, decorator are duly present ; the 
quarryman, brickmaker, sower, reaper, ploughman, irrigator ; 
the makers and users of all sorts of things are here to be seen 
in great variety. The family groups, too, include models of 
women wrapped up in their clothing in an odd way, children 
with no clothing at all, and babies packed and strapped into 
oblong bundles without power of moving a limb, poor little 
wretches! One group of models represents a native court of 
appeal, the contending litigants, the counsel, the witnesses, the 
judge, the clerks, the police, and the public—wonderfully like 
Westminster Hall in spirit if not in outward form. Another is 
a very gorgeous affair, an Indian prince being entertained with 
a nautch or dance; the prince, courtiers, dancing girls, musi- 
cians, hookahs, refreshment trays, dresses, cushions, curtains, 
are all as glittering as gold and colour and embroidery can make 
them.” 

Such has been the East India Museum at three epochs in its 
past history. As soon as it makes its appearance in its new 
home at Exhibition Road, we will again notice it, with a view of 
showing what improvements have been rendered possible by 
additions to the collection and by a great increase of exhibiting 
space. Moreover, it is our intention to touch upon the im- 
portant subject of 7vade Museums, museums intended to advance 
manufacturing and decorative art in our chief centres of in- 
dustry ; a subject in relation to which Dr. Forbes Watson 
has made a beginning, accompanied by many valuable sug- 
gestions, 


PRINTING OF TEXTILE FABRICS. 


HE earliest records of mankind contain proofs 
that woven fabrics have been used for clothing in 
the remotest period, and that these have been 
coloured we can trace for at least 3,000 years. 
The “coat of many colours” has been familiar 
to us from infancy, and the appointment of ornate 
garments for the priests in the wilderness proves that Moses, 
Aaron, and the skilful Bezaleel, had learned in Egypt the art of 
“ painting ” woven fabrics by dipping into colours, and with the 
aid of mordants producing variety that honoured whilst it ex- 
hibited the natural delight in colours. 

In the nineteenth century we account this to be one of our 
most distinguishing excellences of refinement ; but China, India, 








and Egypt have apparently never been ignorant thereof ; and 
moreover, they always possessed the knowledge for producing 
fast colours, which we have still great difficulty in effecting. 
The material they wrought upon was pure, and they spared no 
time or pains in labour; whereas we love to use unworthy 
materials and aim at imitation ; and labour is so costly that 
work must be accomplished rapidly. They had, however, some 
secrets we do not appear to possess, and if we had them could 
not adopt. In producing their several colours they would paint 
the material with melted wax in all the parts not requiring the 
colour in hand, and hence some of their complicated patterns, 
of which specimens are still extant. A whole life-time must have 
been consumed in executing one design that had many colours 
in fine tortuous lines. 

Pliny, in his Natural History, writes as a curious fact that, “in 
Egypt, robes and veils are in a wonderful manner painted : they 
are impregnated with drugs that absorb dyes without changing 
the appearance, but when they are put into the boiling vessel 
of dye they are found to be coloured. Now there is but one 
colour in the caldron, and it is marvellous to see so many colours 
given to the robe by the drug. And the colour cannot be 
washed out. Thus is given several colours from a single one, 
‘ painting’ as it boils.” 

In Peter Martyr’s book on the West Indies (1493) there is this 
curious extract :— 

“ And forasmuch as wee are now coomme to thend of this 
narration, it commeth to my rememberaunce to make mention of 
an other thynge which is not farre from my purpose. And this 
is howe the Indians do stayne or dye cloth of bombage cotton, 
or any other thynge which they intend to dye of dyvers coloures, 
as blacke, tawny, greene, blewe, yelowe, and redde, which they 
doo with the barkes or ryndes, and leaves of certeyne trees, 
which they knowe by experience to bee good for this practise. 
And by this arte, they make colours in such perfection and ex- 
cellencie that no better can bee divysed. But this seemeth a 
straunge thynge, that they doo all this in one selfe same vessell. 
So that when they have caused the sayde ryndes and leaves to 
boyle togyther, they make in the same vessell without any 
chaunge (as I have sayde), as many colours as them lysteth. 
Whych thynge I suppose to coomme to pass by the disposition 
of the coloure whiche they have fyrste gyven to the thynge that 
they intende to dye or colour, whether it be threede, webbe, or 
clothe, or any thynge that they intend to coloure.” 

In this paper we can only allude to the interesting but very 
excursive subject of dyeing ; our work is to describe the process 
we denominate printing ; and as the method is much the same 
whether silk, wool, or calico be used, the description of machines 
will suffice for them all. 

There must be great surprise in the mind of any one who has 
seen the vast cotton factories of the North, when they are told 
that practically the trade is not a hundred years old. Truly it 
was “ in or about the year 1676 that the printing of calicoes was 
first set on foot in London,” and tradition asserts that about the 
year 1700 there was a print ground near the Thames; but 
it was at the east end of London, near Stratford-le-Bow, at 
Bromley Hall, that the earliest large works were established. The 
silk weavers and the woollen manufacturers were very turbulent 
at the introduction of the Indian goods, although among the 
permitted items of import sanctioned by Charles II. “the sattins 
of China and the printed callicoes of India” were named, They 
made riots and assaulted the East India Company’s premises 
in 1680, and the pamphlets of the time show the case to have 
been a serious one. Wool was the staple of England’s trade 
and manufacture. There are a hundred Acts of Parliament in 
reference to it. The silk weavers were foreign refugees who 
had brought their art here, and were incapable of turning their 
industry into any other channel. They had brought the loom 
whereon they wrought curiously; and this importation of 
coloured goods of India and China was a spectre to them: 
and upon their fears, we suspect, the woollen manufacturers 
wrought, exciting them to violent proceedings for the purpose 
of compelling the interference of the legislature. In this they 
succeeded, for in 1700 an Act prohibiting the Company from 
further importation obtained the assent of Parliament and the 
Crown. It was too late. The art of calico-printing had begun 
to be practised here, and there were English artizans to be con- 
sidered. So far from prohibition of foreign import being a 
benefit to the weaver, it was an injury; for the effect of that pro- 
hibition was to stimulate the home manufacture and enhance 
the value of its goods. The middle class were becoming im- 
portant, and the towns had their intelligent linendrapers, who 
found these printed calicoes a desirable adjunct to their trade. 
The East India Company were not dupenah to lose their home 
cargo, and as they were restricted and the foreigners were not, 
they made arrangements with the king of France for importing 
there 150,000 livres’ value of their goods, on condition that they 
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took 500,000 in value of French manufacture: the goods not to | against the Ministry and the Crown, one of his strong points 


be sold in France, but sold to the account of the Company for | 


export into foreign parts. The people of Lyons and Rouen 
were up in arms, and the king issued an edict prohibiting the 
sale or wear of Indian goods under heavy penalties, and ordered 
the defacement and burning of all blocks and moulds used for 
printing woven fabrics throughout France ; and in England, too, 
the manufacture was a crime. In 1730 the calico printers suc- 
ceeded in obtaining a Bill permitting the resumption of the art, 
provided the material was a mixture of cotton and linen. This was 
done, because these substances being of different natures did not 
take colour equally, and the pattern came out dull and poor; how- 
ever, they accepted what they could get until, in 1774, that Act 
was repealed, and cotton alone allowed to be used: but it was 
conceded after a very costly and severe proceeding in Parlia- 
ment. Bancroft says: “There were printed in the year 1750 
50,000 pieces in Great Britain, chiefly in the neighbourhood of 
London.” But Lancashire had now begun the business; the 
American trade was making its towns busy and prosperous, 
and their cotton came over here, at cheap rates, in return for 
English merchandize, to the profit of British merchants. The 
energy of Peel had been applied to the printing business as well 
as the weaving or spinning, and the surplus labour of the whole 
country was attracted northward. Men would go at certain 
seasons and have a turn at calico printing, just as our migratory 
people go about hopping or harvesting. Many stayed, but many 
went backward and forward; and, here and there, one would 
learn the art and set up his little factory at home, much to the 
annoyance of Mr. Peel, who was wont to complain to his neigh- 
bours that they were killing the trade by hiring these southern 
folk; it made them all energetic in introducing machinery 
which depended on capital, and, moreover, the trade was 
“close,” owing to the vexatious duties of 3¢. to 6d. a yard 
upon the white goods. His capital and energy soon produced 
more than enough of the unprinted. At least, they could not 
get the printed made fast enough when the spinning-jenny had got 
into full work, and the little makers of printed goods had the 
trade pretty much in their own hands. They wrought, and so 
did all, by the means of blocks, and their method we will now 
attempt to describe. 

The material to be printed has to undergo the preparatory 
operation:of calendering, in order to make it firm to receive the 
pattern, and to prevent it from stretching during the series of 
manipulations it has to undergo. 

The blocks are about one-fourth the size of those used for 
aper-hangings, viz., for fine patterns, 9 in. by 7 in., and for 
arger, 12 in. by9 in. They are made of deal, but faced with 

sycamore, pear, or boxwood for the engraved part, or if they are 
not engraved, it is necessary they be hard, to receive the thin 
brass which is pegged down all round the figure or parts thereof 
required for the particular colour, the interstice being filled with 
felt. The figure is, of course, in relief. Every colour has to 
have a separate block, and these have to be so nicely wrought 
as that no part of the pattern shall overrun any other when they 
are worked consecutively. To avoid this pin-points are placed, 
that fall upon some dark part of the first pattern, and therefore 


by the puncture do not disfigure the piece. A frame is provided, . 


having a tightly-stretched flannel over it like a drum. This iS 
placed in a box one size larger, which is charged with colour. 
The flannel becomes saturated, and is kept so by a boy who 
attends upon the workman, except in some cases where a little 
machine has been used. The workman takes up his block and 
presses it upon the flannel, and the colouring matter is trans- 
ferred to the face of the block, and thence to the cotton or silk 
to be printed. The boy then brushes the cloth over with 
fresh colour, and the operation is repeated, until the whole piece 
in that colour of the pattern is printed. If three or more colours 
are required, the surface has to be traversed so many times, and 
as each piece of 28 yards requires about 700 impressions for every 
colour, three colours need upwards of 2,000 impressions. The 

ressure of the hand is enough to print the pattern. The table 
is 6 or 7 ft. in length, and covered with felt. The piece to be 
done is usually on a roller at the end, and sufficient to cover the 
tible is drawn from it and either rolled up or laid by in folds as 
the work proceeds. 

The shawls of Cashmere are coloured by the block process 
with small blocks, and the printing of China calicoes also is by 
the same method. Mr. Buckingham mentions in his “ Travels 
in Mesopotamia and Syria” having seen men at work much as 
in this country, with blocks of from 4 to 6 in. square ; and, in- 
deed, the origin of the art here and its practice was an imitation, 
with a view to rival, the manufactures of India. The East India 
Company were allowed to bring the Indian fabric here un- 
printed ; and when Sir Joshua Child, the founder of the house 
Child & Co., bankers, Temple Bar, in that memorable episode, 
we may say, of English history had to defend the Company 








was made of the fact that he brought material on which English 

calico printers could work and earn their bread. This Indian 

material was used up in the neighbourhood of London for 

en chintzes for the London market, and not for pieces or 
resses. 

Of late years several colours have been applied at once upon 
the cloth by a machine called a “toby.” It is a box of com- 
partments filled with the requisite colours, communicating by 
tubes with bottles which supply. By slight pressure the contents 
of these compartments are propelled through the felt covering 
each space, and the several blocks are used in succession, finish- 
ing the work as the calico comes on. 

It must not be supposed that printing from blocks has ceased. 
There are some very choice goods—as in paper-staining—for 
which there is no substitute. The finish is richer, and the in- 
dividuality is remarkable. On lasting material—and such only 
is thus employed—the value of the work is almost beyond 

rice. 

The first improvement on the block was the use of copper- 
plate presses and copper-plate engravings where the figure was 
sunk, but its use was limited. to one colour upon a dyed ground. 
Some of the work thus produced is singularly delicate and taste- 
ful. It never had much patronage, and has fallen, we believe, 
altogether out of use. 

The next substitute for hand-block printing, much used still 
in France, Belgium, and even in Russia, is the Perrotine, so 
called from its inventor, M. Perrot; it is of a novel and elegant 
description. Three thin wooden blocks, engraved in relief, about 
3 ft. long and about 3 in. broad, are successively brought to bear 
on three of the four faces of a prismatic roller of iron, round 
which the cloth is successively wound. Each block rests on 
springs, which enable it to press with the delicacy of a skilful 
arm ; and each receives its peculiarly coloured paste from the 
woollen or felt surface imbued by a mechanical brush in rapid 
alternation. This machine can be set in motion by the steam 
pulley band, or worked by arms. It is effective. One man and 
three children will do the work of twenty men and twenty 
children, who use the block process ; beside which, it does not 
require skilled labour, and is therefore cheaper on that score. 
Its productions are different, and in some respects better, than 
that of the cylinder, but there are few English printers who 
use it. 

The invention of the cylinder machine was in 1783, not 1786, 
as some have stated. Thomas Bell, of Mosney, in the county of 
Lancaster, copperplate printer, received his patent, which is now 
before us with the specification and drawings, on the 17th Nov., 
1783. Itis witnessed by W. Waterhouse, Esq., of Mosney, and 
I. Emett, of Preston, cabinet-maker, and is entitled, “A new 
and peculiar Art or Method of Printing with One Colour or with 
Various Colours at the same time on Linnens, Lawns, and Cam- 
bricks, Cottons, Callicoes and Muslins, Woollen Cloth, Silks, 
Silk and Stuffs, Gauzes, and any other Species or Kind of Lin- 
nen Cloth or Manufactured Goods whatever.” In 1784 he had 
become connected with the eminent firm, Livesey, Hargreaves, 
Hall and Co., celebrated for the extent of their factories and 
trade, whose failure in 1788 created a panic throughout that in- 
dustry in Lancashire, and in November of that year (1784) took 
out another patent in the same terms, but bearing their names, 
for certain improvements. However, the machine is now, prac- 
tically, what it was in 1783, and is now in general use through- 
out Great Britain. In 1784, John Slater, and in 1786, Jacob 
Bunnett, took out patents having the same title. Slater’s is 
worked by acrank. The specification is the production of one 
innocent of orthography, but it bears the endorsement of Ash- 
worth, who was probably his employer. It is not of the least use 
tous. Bunnett’s is a most singular and crude idea. It is more 
like a sectional view of a wine rack, with half-a-dozen rollers to 
keep the paper straight, three more for colour, three for pattern, 
and three for pressing. The poor wretch who had to crank that 
must have known what is meant by hard work. Bramah also 
tried his hand, but the first machine remains the only useful 

idea. Its mode of operation is much the same as that described 
in our article on Paper Staining (vol. iv. p. 197), and is as fol- 
lows :—Upon a copper-faced cylinder of the width desired the 
complete pattern is engraved, covering the whole of its circum- 
ference, and from end to end. When the work requires more 
than one colour, a roller must be prepared, containing only the por- 
tion of the pattern requiring one colour, and another for every 
other portion of the pattern of other colours. Sometimes as many 
as twenty colours are used : for such a design there must be twenty 
rollers, and these have to be adjusted with the utmost nicety, to 
prevent one colour being worked over another, and producing 
what is called “false register.” For each of these rollers a 
trough is provided, containing a full supply of the particular 
colour. In this trough is hung a plain roller, for endless felt to 
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be continually passing, in order to produce its perfect satura- 
tion. These twenty troughs, with their felts and rollers, are 
placed like satellites around a huge central cylinder, around 
which a very long endless felt is passing, to bring down the ma- 
terial to be printed, and to bear it away when worked, with every 
revolution, on to a gallery, which is connected with another in a 
heated room of great length, from whence it returns by a lower 
gallery, and is coiled at the end of the machine. All the pattern 
rollers are adjusted at equal distances round this cylinder, just 
outside the material as it travels, and the colour felts as they 
pass through the troughs, travel by the aid of rollers up to this 
pattern roll, and cover its surface; a sharp, clean steel blade, 
called a doctor,' is adjusted, so as to completely remove the 
superfluous colour from the pattern roller before it reaches the 
calico, silk, or wool, to be printed, and then the printing is 
effected by the cleansed roller pressing against the large cylin- 
der, whose endless felt forms the necessary cushion to receive 
the design. An idea of the economy of labour this arrangement 
effects can be formed by comparing the result with the fruit of 
block printing. A piece of cloth may be thus printed and dried 
in one or two minutes, which by the old method would have re- 
quired the application of the block 448 times—about three- 
fourths of a day’s work ; and, in the case of five colours, the old 
method would have demanded 2,240 applications of the blocks, 
at a consumption of nearly four days ; in twenty colours, 8,960 
applications, and fifteen days. No greater time is required, or 
scarcely any more, for printing twenty colours by the machine 
than for one or two. It is simply a revolution, which, when all the 
revolving parts are adjusted, can go at any pace convenient for 
carrying the cloth through the galleries and coiling it for the 
calenderer. A one-colour machine will do the work of a hundred 
block printers and a hundred colour boys. 

It needs no seer to declare that so grand an invention was 
the parent of many auxiliary appliances ; the business of rollers 
occupying a very important position. Our readers will have 
gathered from the preceding paragraphs that some were en- 
graved with raised figures, like block-printing or wood-cuts ; 
and others with sunk figures, as in copper plate : each of which 
methods have required the skill of the inventor in perfecting, 
both as to the drawing, the mode, and the material. Theraised 
figure we have described ; it is sometimes effected by the cutting 
away of the wood and leaving the pattern in relief, or by fixing 
thin slips of brass about one-eighth of an inch in width all round 
the pattern, or portion of pattern, and filling the interstices with 
felt stuff made into paste, which hardens. This makes a very 
sharp pattern, and was a London invention in 1802. But the 
sunk figure has had many improvers since the days when 
Lockett of Manchester, the calico printer’s engraver, introduced 
his system in 1808. The difficulty of adjusting various sizes of 
designs to the circumference of a prescribed roller, was more 
formidable then than it would be now, and the thousand and 
one discoveries concerning acids and their complications since 
that time also simplify the realization of any modern idea. 
Lockett had the drawing made to the size of the roller, so that 
its revolution would leave an unbroken continuity in the working. 
Selecting a piece of the drawing—say about one-fortieth of the en- 
tire cylinder—it is engraved most carefully on a 1-inch cylinder of 
3 in. long, in a softened state. It is then hardened, and by 
another machine, called a press, or mill (several of which have 
been patented), it is imprinted upon another cylinder of softened 
steel, and the facsimile is produced raised. This is hardened, 
and when it is pressed upon the copper cylinder all the pattern, 
even to the finest lines, is stamped in, The pressing is repeated 
until the entire face of the printing cylinder is covered with the 
design. When it wears down the process is easily repeated. 

Etching was applied to these rollers by the invention of Mr. 
Bradbury, of Manchester. The difficulty to be overcome was to 
evenly varnish the roller, and to apply the aqua-fortis to the 
entire surface with equal effect. He heated the cylinder by 
boiling water to nearly that temperature, and covered it very in- 
geniously with a thin coat of varnish. The pattern was then 
traced by the aid of Mr. Lockett’s machinery, with a diamond 
pointed tracer, through the varnish to the surface, and the roller 
immersed in aqua-fortis, when the corrosion of the acid would 





1 This ‘‘doctor” is honoured with a legend. It is said that as Har- 
greaves was showing the new machine designs to his foreman, the 
artizan enquired, “ How do you get rid of the superfluous colour?” 
Hargreaves took up a knife and placed it against the roller, and the 
man said, ‘‘ Ah, you have doctor’d him.” Hence “doctor.” But Bell’s 
original drawing, 1783, has this member, unfortunately for the tradition, 
The term is merely a technical or provincial rendering of abductor. The 
doctor had always been an institution. 

There is also another doctor used upon the other side of the roller to 
carry off the accumulations of lint that may adhere to the roller in its 
contact with the material it prints. This is called the “lint doctor.” 











engrave the pattern upon the metal. This tracing machine 
was a great accession—patterns could easily be transformed, 
reversed, kaleidoscoped, by people who were not scientific or 
artistic. 

There are other methods now employed. For instance: a 
graver is set vertically, and at its point two little jets of gas play 
on it and keep it red hot; the block is moved about according 
to the pattern, and the wood is consumed where the pattern does 
not require it, until the design stands in relief. It would be 
ridiculous to use it freely for calico printers’ blocks, nor would 
it be noticed but that it is figured (though without description) 
in a book recently published.' It is only useful for letterpress 
printers’ woodcuts, 

Mr. Lockett patented, in 1844,a very ingenious method of 
obliterating the old pattern, and making the roller fit for re- 
engraving. It was applicable, of course, only to those having 
sunk designs. The idea is to re-electro them, and with the aid 
of chemical stopping form a perfectly smooth new surface for 
future etching orengraving. This has proved a great service in 
economizing the cost of rollers. Patterns must be new to sell ; 
it is not a question of mere good taste that will keep a pattern 
running; there must be novelty, be the taste ceslett or 
otherwise. 

The etching or engraving of the rollers has to be effected by 
machinery, and the difficulty to be overcome was to produce an 
equality in the work. On a flat surface there was no difficulty, 
but with a cylinder it became very serious. There had been, as 
we noticed, a contrivance for applying varnish in an even 
manner over the surface, previous to the graver being employed, 
and now it was necessary to construct improved machinery for 
the proper production of the design, either etched or engraved, 
The Messrs. Edmondson, engravers to calico printers, Man- 
chester, are conspicuous in such appliances ; but the details are 
too long for our purpose, and would be tedious. We can readily 
understand how one contrivance necessitated another, and how 
each had to be undergoing change toward perfection ; but it 
would require pages to enumerate the obstacles and their re- 
moval, which make up even the mechanical history of printing 
textile fabrics. 

We have now to notice the use of this machinery in connec- 
tion with some of the colouring processes. And here we must 
confine our remarks to a very limited range. Thousands of 
paragraphs would not suffice for the subject of dyeing, and if 
they were written, it is very doubtful if any useful purpose were 
answered. Every manufactory must have its own methods and 
receipt books, which literature can do little to augment ; for the 
honour and interest of the trade keep such knowledge out of the 
common stream, save as chemists from time to time divulge, 
and then we generally get only the pretentious charlatanry of 
persons who are great in language, but of no skill. A good fac- 
tory will usually have its own chemist, whose duty it is to dis- 
cover and hide what is alike for his own and his employer’s 
interest. We will, therefore, restrict ourselves to such general 
matters as will convey an intelligent idea of the subject in hand, 

When Pliny spoke of the mysterious art by which colourless 
liquid imparted colour, he was referring to the use of mordants, 
of which the basis was alum. Bancroft in his “Philosophy of Per- 
manent Colours” shows that in India and in Egypt this common 
alum in water was enough to give permanency to their colours, 
when used with a particular size and exposed to the action of 
their tropical sun ; but while the knowledge of sugar of lead 
might not have been in their possession, there is a very strong 
probability of their having been acquainted with some natural 
or mineral product, or combination of them, which gave the 
enduring results their fabrics exhibit. 

A mordant is the term we use to designate the substances 
with which the material to be dyed must be impregnated to 
cause permanence to the colours applied, and that they shall 
not fade in washing. The red, for instance, would not be fixed 
unless the cloth or silk had been saturated in a solution of a salt 
of alumina, because the red colouring property of madder has 
an affinity for and combines with the alumina. The cloth holds 
firmly the alumina, and the colouring matter is held’ by the 
alumina, and hence the colour is fast, and will not wash out even 
with soap, although, had there been no alumina, common water 
without soap would have washed the red quite away. It was the 

French who applied the term mordant (from Latin mordere, to 
bite), thinking the mordants had an acid property of corrosion, 
opening the pores of the material for the colour to enter ; the 
term remains, although the idea is exploded. It is now a general 
term, describing not merely alumina, but other substances which 
have the property of altering the shade of colour, or of giving it 
brightness, which Berthollet, however, does not approve, for these 
latter he terms a/terants. 





1 Crookes, ‘On Dyeing,” &c. 
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Printing calico and linen and silk, &c., differs from paper- 
staining in the way in which results are attained. Here a mor- 
dant is used by the action of the printing machine, and when 
the material is afterwards put into the dye-vat, the colour is re- 
ceived only where the impression or the mordant had been 
made. This is called the fast colour or chintz style, in which 
the mordants are merely fixed upon the cloth, which is afterwards 
dyed in the common way, those parts only retaining the colour 
which have imbibed the mordant, and the other parts remaining 
white. It is the common method of calico printing. 

The next style is called the Discharge style, because it em- 
ploys substances which have the property of removing a mordant, 
or destroying a colour altogether, making the work as white as 
if it had never been printed. This is useful in arranging the 
parts of a design, so as to get shade lines in better than by 
printing from the engraving. The second block having dis- 
charges, produces finer effect. These discharges are of necessity 
acids, or substances possessing strong oxidizing power. Those 
used are citric acid, tartaric acid, and oxalic acid, and work effi- 
ciently. Others, from metals, are not so good or certain, and 
often leave a sediment matter, especially if the water is chalky, 
which permanently soils the white. 

A third style is familiarly known as the Resist style, and was 
first employed in China and India, but discovered here by a 
commercial traveller (Mr. Grouse), having no trade or scientific 
skill, but fond of experimenting at home on the processes of 
printing. He sold his notion for five pounds, and about two 
years was spent in its perfection. Sir Robert Peel, of Bury, 
brought it into general notice. Some of its effects now are very 
beautiful. A paste is made, and by the machine the design is 
printed ; when it is taken to the dye-vat, the parts printed are 
unaffected by the colour in the vat. For silk goods, wax, tallow, 
and resin are effective resist pastes, but for cotton and linen, a 
mixture of sulphate, acetate, and sometimes nitrate of copper is 
employed for blue resists, sulphate of zinc for pale blue, salt of 
copper for chrome yellow, and so on, as would be understood by 
the merest tiro in chemistry. 

Within these last fifteen years there has been a method dis- 
covered of increasing and decreasing the tints of certain colours, 
without interfering with the white, but it is not universal. A 
roller is so placed that while two or three rollers are working 
longitudinally, it will be printing in the contrary direction an- 
other colour, which acts chemically upon the others and changes 
the shade. 

In those printed elaborations of the art which tend to make it 
a repulsive mystery, instead of an attractive and interesting 
study, eleven styles of calico printing are enumerated, but these 
three contain nearly the whole of them, the subdivisions being 
only the natural fruit of increased data and fanciful arrangement. 
We have, however, to notice that known by the term Steam 
colours as the modern style. There are not many colours which 
attach themselves firmly to the piece by the mordant, but by 
exposing the goods so printed to the action of steam, the sub- 
stance, the mordant, and the colour intimately combine. It is 
not exactly a style, but it produces novelty, and is, moreover, 
very advantageous. A perforated cylinder, connected with a 
steam pipe, is used as a roller for the printed piece, after it has 
been first well covered with coils of blanket, and the steam is 
turned on to a temperature of 200° or 210° for half an hour, and 
then unrolled directly, exposed to the air, put into a warm room 
for two days in the ageing process, and it is done. It tends to fix 
the colours, and gives brightness and elegance to the work. It 
is, however, necessary to remark that for steam goods there 
must be a careful selection of colours, and as careful a prepara- 
tion. It is not every colour that will work in the process, and 
after the material has been what is called padded (in the case of 
mineral colours), they are dried over a hot stove and hung up 
for a few days, then washed in hot chalky water, rinsed thoroughly 
in cold, and, after drying, passed through the calender before 
being printed. 

The last species of style is that known by the term Spirit 
colours. These hues are derived from various woods mixed 
with muriate of tin. They are very bright, but do not stand. 
The small four-colour machine is usually employed, and as the 

iece comes from the machine the gallery over which it passes 
is not so hot as usual, and it is necessary to rinse carefully in 
running water, washed and rapidly dried in moderate heat. 

In preparing the colours, &c., for calico-printing an artificial 
thickening is employed, which varies in consistence according 
to circumstances. The degree of consistency, and the nature of 
the thickening material, require te be varied according to the 
minuteness of the design and the nature of the substance to be 
applied; particular colouring matters and mordants often re- 
quiring special thickeners. A difference in consistency will 
cause a difference in shade, and the time required for the fixa- 
tion of a mordant is considerably afiected by the nature and 





consistence of the thickening material with which it has been 

applied. The usual articles used for this purpose are simple 

enough, viz. :—wheat starch, flour, gum-arabic, British gum, 

calcined potato starch, gums senegal and tragacanth, salep, 

pipe-clay, and china-clay mixed with gums, rice starch, sago, 

—- of lead ; but the most useful are wheat starch and 
our. 

It is proper to observe that all goods to be printed have to 
undergo a very important previous operation—that of bleaching 
—of which we will give an outline, premising that silken cloth 
only requires to be boiled in a solution of soap and soda to 
remove the gum, then passed through dilute sulphuric acid, and 
washed and dried. Cotton goods demand an elaborate treat- 
ment. Previous to bleaching, the fibrous down or nap on the 
surface of the cloth must be removed. This is done by singe- 
ing. The piece is rapidly drawn over a red-hot half-cylindric 
bar of copper placed across the flue of a fire-place, situated 
immediately at one end of the bar, and then immediately passed 
round a wet roller to cool. Iron bars were formerly used, but 
copper ones last ten times longer, and will singe three times the 
quantity with the same fuel. One ton of coal in a proper furnace 
will singe 1500 pieces over a copper bar. The process is 
repeated three times ; twice on the side to be printed, and once 
on that intended for the back. The colour of the goods thus 
treated becomes light brown. 

Mr. Hall, of Baxford, Nottingham, some fifty years ago 
improved on this method by using gas. On the gas pipe is 
placed horizontally another pipe, pierced with jet holes, the 
width of the piece to be singed ; over this is a contrivance likea 
retort, with half the bulb taken away, and of the same width as 
the pipe below, communicating by a tube with an air pump, 
which is kept working. Just between this gas flame and the 
retort the cloth is made to pass, horizontally, swiftly enough to 
prevent its ignition, and of course the cloth presses against the 
bottom of this exhauster rather forcibly, and cuts off the flame 
without passing through, singeing only one side. The calico is 
then steeped in cold water to soak, or better into half-boiling 
water, or boiled for a short time ; this is done to remove the 
weaver’s dressing. But it is found best to use a half-boiled 
weak spent alkaline lye, and let it ferment for 14 days, when the 
dressing has been of sour paste; but the process must not 
exceed a certain time, or putrefaction will begin, and then no 
bleaching will make it white, beside which the texture will be 
rotten. 

The goods are washed by the dash-wheel and then boiled 
with lime in a vessel constructed for that purpose. A pan of 
wrought iron placed on the furnace contains the lime-water ; it 
is covered with a larger, containing the goods and having a per- 
forated bottom ; in the centre of this is a shaft with a cup at the 
top, but open a few inches below the cap. As the bleach boils 
below, the steam vapour rises in this shaft and sheds its contents 
upon the calico in the large pan, gradually filtering through it 
and, condensing, passes into the lower tank, where it resumes its 
journey and continues to do so eight times. This is the prin- 
ciple, but there are many variations, some to give stronger ley, 
some a more rapid action, and some the reverse of both. Some 
makers turn out goods that are more tender than others, finer 
or commoner as it may happen, and the treatment has to be 
modified accordingly. Many now use a caustic soda as effecting 
the object in much less time, with less labour and smaller cost. 

This properly done, the cloth is subjected to the action of the 
bleaching-powder or chloride of lime, mixed in the proportion 
of one pound to six gallons of water, where it remains five or 
six hours ; it is then taken out and washed to undergo the 
souring process by which, by the agency of very dilute sulphuric 
acid, it is rendered much whiter, and the oxide of iron which 
pervades all cotton more or less is removed. It is then well 
washed, again boiled for six hours in alkaline ley ; and after that 
boiling, again carefully washed in cold water. It is again 
bleached for six hours, and again soured, but the liquids are 
much weaker. Itis then whiter. These operations, thus briefly 
enumerated, do not exhaust the processes, but their description 
will convey some idea of the scientific art in a practical form 
required for such productions. 

The goods are then starched by machinery, and stiffened by 
machinery, and sent off to be printed by machinery. And it is 
curious to notice in passing, that every contrivance which econo- 
mizes or supersedes labour is attended with the result of em- 
ploying more artizans. These various processes were formerly 
handicraft in a rude and homely fashion. Now they are simply 
magnificent factors in a stupendous result, the production of 
millions of yards of infinitely varied articles of furniture or 
clothing, which very immeasurability would be multiplied in- 
definitely if chemical skill could shorten the time, or mechanical 
skill accelerate the work. 

Designing is a serious but profitable item in the trade ex- 
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penses. In large works two or more artists are constantly 
engaged, with two apprentices to each. These are ever pro- 
ducing patterns or adjusting the accepted ones to the circum- 
ference of the roller, or making drawings for the separate parts 
of a pattern for the engravers to complete. It is unusual for 
one-fourth of their work to be accepted for the season in view ; 
the remainder goes for stock, and may crop up in after years or 
never be used at all. In Messrs. Allan and Son’s paper-staining 
works this item stands for £500 in the insurance policy, but with 
a calico printer in a large way that sum must be quadrupled, for 
the artist department demands £700 a year to keep it going. 
Independent of the home work it is common for the proprietor 
to purchase of individual foreign artists, from time to time, as 
they are offered, such novelties as can be instantly used. 

Happily we have now not much to say about the injudicious 
mode of raising revenue by taxing production. Since the aboli- 
tion of the tax in 1830, the trade has sprung out and forth im- 
mensely, In the year before that Act, the export of printed 
cottons was about 90,000,000 yards; in twelve years, those 
exports had risen to 330,000,000, and in fifteen years further to 
900,000,000, valued at 422,000,000 sterling. The home trade 
can only be judged of by this data ; there are no statistics, nor 
can there be. 

We must, in conclusion, apologise for condensing the subject 
into a single paper; its study even to those not practically 
engaged is alike instructive and entertaining. Modern England 
is holding fast to its ancient ways, although the method be 
changed. It is but 300 years ago that wool was our staple trade, 
and now it is second to cotton, although we export of that more 
than £20,000,000 sterling value, 
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HE recent shocking catastrophe at Shipton has once 
Wh) 2772] more attracted attention to the fitting, working, 
Ob vi Ven. i i é 
k (a) (| and wear of the tires of railway wheels, as well as 
Y 3] AN to the conditions directly or indirectly leading 

As >). y y g 
NG BR to their sudden fracture. Most of our readers are 
Sar “we: probably aware that a railway wheel consists in 
chief of two distinct parts—viz. the hub and skeleton of spokes 
and tire bed, and of the tire itself. A variety of plans are in 
every-day practice for securing the tires after they are put on 
the wheels, and the illustrations at page 77 show the methods 
adopted on most of the different lines of railway in Great 
Britain. These illustrations appeared in a recent impression of 
our eminent contemporary the “Engineer,” which engraved 
them from illustrations in Captain Tyler’s last report on railway 
accidents. Important as the subject is, vitally so indeed, it is 
somewhat strange that little is scientifically known or under- 
stood about the operations that influence the strength and dura- 
bility of tires. Whatever the method adopted to fasten them 
when on the wheel, they are all put on hot, and as they cool 
they shrink tight in the usual way. Now, whether the tire be 
bedded on iron, as is commonly the case, or on wood, as in the 
Mansell and one or two other plans, in every case the tire is 
more or less in a state of tension, and according to the views of 
some experts the cause of fracture exists in this tension. 

As a matter of course, if the degree of shrinking is unduly pro- 

rtioned to the size of the skeleton bed, then an excessive strain 
is created in the tire ; but after all it is doubtful if such a strain 
be possible as would suffice to burst a tire unless it were forced 
on a slightly conical bed, and with very unusual force, and for 
this reason: the tensile strength of a good steel tire may fairly be 
put at 4o tons to the square inch, and the strength of the whole 
area at 250 tons. Now with a wrought iron skeleton it is not 
at all likely that anything approaching such a compressive strain 
could be set up, because the spokes would bend or yield sooner. 
Another doctrine very generally held, even by some experts, is 
that great reduction of temperature, as in severe frosts, causes 
the additional shrinkage of the tire to nearly its bursting point. 
This theory seems to us fallacious, simply because such theory 
takes no cognizance of the fact that shrinking depends on the 
original difference of temperature between the bed skeleton and 
the tire, but once finished the wheel and tire are thenceforth 
subject to like influences of heat or cold, and that if the one ex- 
pands or contracts so must the other. It might even be proved 
on investigation that in cold weather the tire got looser instead 
of tighter, simply because whenever the tire contracts circum- 
ferentially the spokes do so radially, and here is a three to one 
ratio at once. Another point affects the question too: no less an 
authority than Mr. R. Mallet declares, when referring to the 
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shrinking of successive coils in making heavy guns, that although 
on the one hand the co-éfficient of shrinking power increases in 
a rather greater ratio than temperature, yet that excessively 
heated metal undergoes a certain molecular change during such 
temperature, and becomes, as every one knows, soft and ductile, 
and thus it comes to pass that the soft tire in shrinking becomes 
permanently enlarged, and does not bind the skeleton in the 
same close embrace it would if put on at a lower temperature. 
A very general impression prevails, too, that frost renders metal 
more brittle than summer warmth, but this part of the subject 
has been investigated with some care, and experiments demon- 
strated the truth of analytical calculations, and both show that 
the depression of temperature down say to 15° of frost, exercises 
no appreciable ill effects in this respect on steel or iron. More 
than this, tires most often, so railway men in severe climates 
say, give way not during the frost, but just when a thaw has 
commenced, and this at once indicates, at least with our present 
unfortunately limited knowledge of the laws affecting tires, that it 
is the road which is the cause of the evil ; during frost the wheel 
rolls over an adamantine road, and suffers much vibration; it 
may, and as a rule happily does, endure this, but presently a 
thaw comes ; it of course softens the upper ground first, and the 
sleepers being deeper set remain for some time longer rigid; the 
result is that the rails become so many bridges with much de- 
flective play, and a wheel rolled rapidly over such a road is sub- 
jected to violent vibration, and the crystallization thus set up in 
the tire, in our opinion, is the cause of the fracture. 

As a fact, railway tires should and might be fitted in sucha 
way as,—first, to have a tolerably elastic bed ; secondly, so that 
if one does fracture, it shall still remain on the wheel ; thirdly, 
that no bolt or rivet be put through or even sunk into it ; lastly, 
that under no circumstance should a we/ded tire ever be used. 
Many proposals have been put forward for testing the soundness 
of tires, and a recent one proposing to rotate the wheel and tire 
at such a speed as should create a given degree of centrifugal 
strain is deserving of attention; but in addition we ourselves 
would suggest that all new wheels and tires should undergo a 
period of probationary work under a coal or other heavy goods 
waggon ; in fact, work under severe test, where failure will not 
so greatly jeopardize life. Some of our great lines run coal trains 
forty miles an hour; let each new pair of wheels be put to this 
work say for a month, then, if necessary, be re-trued in the lathe. 
It may be said that passenger wheels are not strong enough for 
such heavy work; the answer to this is obvious—if they are not, 
then the sooner they are made so the better. For any work, but 
above all for passenger work, they should be made as strong as 
the art of man can make them, 


THE NORTH OF ENGLAND IRON AND ALLIED 
TRADES, 


THE IRONSTONE OF CLEVELAND, 


T is the purpose of this and some succeeding papers 
to deal with the growth, the distinguishing pecu- 
liarities, and the future prospects of the greatest 
industry of modern times, with special reference 
) 7) to the greatest centre of that industry. 

WSS ES On this subject many fragmentary and fugitive 
papers have from time to time appeared, either in the form of 
descriptive articles contributed to scientific newspapers, or in 
the more pretentious shape of papers read before one or other 
of the various scientific societies. We believe, however, that no 
really complete and coherent attempt has hitherto been made to 
trace that industry to its original sources, and thence to follow 
it up through all its numerous ramifications, until the full dimen- 
sions of the colossal fabric, based upon the discovery of the 
ironstone of Cleveland, have been carefully and accurately 
measured. No less ambitious and utilitarian aim than this is 
here to be kept in view. 






THE FIRST DISCOVERIES AND APPLICATIONS OF THE 
CLEVELAND IRONSTONE, 


Although it was not until 1850-51 that the ironstone of Cleve- 
land was first turned to commercial account, it was known, and 
to some extent adopted, for smelting purposes a number of years 
before. In March and May, 1837, cargoes of it were shipped 
from Whitby to. the Lemington Ironworks on the Tyne, and 
it has been ascertained that about the time of the erection of 
the Birtley Ironworks, near Newcastle-on-Tyne, a Mr. Joseph 
Bewick, sen., of Hylton, near Sunderland, was sent by the 
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managing partner of the Birtley Iron Company to examine the 
Yorkshire coast from the Tees to Flamborough Head, with the 
view of procuring an extraneous supply of ore to mix with the 
ironstone imported from Scotland. This would be in 1827 or 
1828. Mr. Bewick made two surveys of the coast, but from the 
lack of adequate railway and shipping facilities no further action 
was taken until the completion of the Whitby and Pickering 
Railway in 1836, when a trial cargo of 55 tons (of 221 cwt. to 
the ton) of the ironstone of the Yorkshire coast was sent from 
Grosmont, 6 miles south-west of Whitby, by the Whitby Stone 
Company, and brought from thence to the furnaces of the Birtley 
Iron Company. These furnaces are thus believed to have been 
the first to knowingly use the ironstone of Cleveland. Another 
examination of the Yorkshire coast, made by Mr. Bewick in 
1838, led to the discovery of ironstone on the beach near Kettle- 
ness, and from thence the Wylam Iron Company shipped car- 
goes of ironstone in 1839. The same company, about the same 
time,, procured cargoes of ironstone from the mines of a Mrs. 
Clark, near Grosmont. 

The furnaces of the Consett Iron Company are believed to 
have made use of the same ironstone to supplement the ore ob- 
tained from the local carboniferous measures, and Messrs. Losh, 
Wilson, and Bell used ironstone obtained from the mines of 
Mrs. Clark, near Whitby, in 1842. The same remark is applic- 
able to the Witton Park Ironworks, founded by Messrs. 
Bolckow, Vaughan, and Co. in 1845, and put into blast early in 
1846. The latter works were specially built for the purpose of 
smelting the ore found in the coal and carboniferous limestone 
measures ; but from this source their supplies were so precarious 
and uncertain that they were compelled to make use of ore from 
the mines of Mrs. Clark, near Whitby, as a mixing stone. 

The existence of ironstone in the Cleveland district was con- 
sequently known as far back as 1827 or 1828. So much is 
absolutely certain, but it is not certain who was the first to dis- 
cover the existence of this ironstone. Professor Phillips, F.G.S.,' 
distinctly states that “ironstone abounds on this coast, and has 
been formerly shipped in large quantities to Newcastle. Inland 
ironworks, established by the monks, were formerly carried on 
near Rievaulx Abbey, and further up in Bilsdale, and in the 
valley of Hackness.” Mr. John Marley,’ however, thinks it very 

-quegtionable whether the Romans or the monks ever smelted 
any part of the main bed of ironstone, “ because in the various 
remains of slag and refuse left by them in Bilsdale, Bransdale, 
Rosedale, Furnace House in Fryupdale, Rievaulx Abbey, and 
other places, no traces of this main seam of ironstone have been 
found.” The late William Ward Jackson, of Normanby Hall, 
had in 1811 large samples of this ironstone, from near Upsal in 
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his property, sent to some ironworks on the Tyne, but his men | 


were told to “return to their master and tell him it is good for 
nothing.” The Rev. George Young, A.M., writing on the York- 
shire coast’ in 1828, states, in reference to the ironstone of Cleve- 
land, that “ it appears to be partly calcarerous, partly argillaceous, 
and has been ascertained to yield 15 per cent. of iron, being 
collected for an ironfoundry in Newcastle.” He adds that “the 
beds are seldom more than 9 or Io inches thick ;” thus clearly 
showing that he did not refer to the main seam. 

In 1839, Mr. D. Neasham, of the late firm of Neasham and 
Co., of the Portrack Lane Ironworks, Stockton, had his attention 
directed to some ironstone, near Coatham, and after examina- 
tion he shipped a small cargo from that place to the Devon 
Ironworks, in Scotland, for trial He was rewarded for his 
pains by a letter telling him that it was not worth trying, there 
being no ironstone in it. 

In Mr. J. W. Ord’s well-known work, published in 1846, he 
says of the ironstone of Cleveland, then tolerably well known to 
exist over a great part of the Yorkshire coast, that it is at pre- 
sent of little value except as ballast, and is scarcely of suf- 
ficient importance to encourage speculation.” * 

Mr. Charles Attwood, of the Towlaw and Tudhoe Ironworks, 
claims to have been acquainted with the lias ironstone of 
Cleveland so far back as 1830, when he wrote to his brother-in- 
law, Mr. William Matthews, a well-known ironmaster in Stafford- 
shire, “ You can get oolitic ironstone here at Is. perton. I 
think it will be worth your while looking after it, for your Staf- 
fordshire ironstone is very dear.”* Mr. Attwood had made up 
his mind to acquire a large royalty of ironstone, and commence 
the manufacture of iron in the Cleveland district, some years 
previously to the first development of that district by Messrs. 





? «¢ Tilustrations of the Geology of Yorkshire.” 
2 “€ Cleveland Ironstone: outline of the main, or thick stratified 
bed,” &c. 
> “Geological Survey of the Yorkshire Coast.” 1828. 
4 History of Cumberland.” 1846. 
® *¢ Pioneers of the Cleveland Iron Trade,” by J. S. Jeans, 
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Bolckow and Vaughan, but his intentions were over-ruled by 
other and unforeseen circumstances. 

The Messrs. Roseby, now of Frodingham, in Lincolnshire, 
secured leases for working the ironstone at Skinningrove, under 


the Earl of Zetland, in 1848, and on the 7th August in that. 


year they shipped a cargo of the stone to the Witton Park 
Works of Bolckow, Vaughan, and Co. The furnace manager, 
however; is said to have emptied the first few waggons of stone 
into the refuse heap as “freestone stuff,” and reported unfavour- 
ably on the first trial of the ore. 

On behalf of Messrs. Bolckow and Vaughan, negotiations 
were opened up by Mr. John Marley, in March, 1849, for leave 
to search for ironstone, and enter into leases on the estate of 
the late Mr. G. W. Jackson, but the latter declared that he 
would not assist Mr. Marley “to ruin Messrs. Bolckow and 
Vaughan, and spoil the estate.” 

We find, therefore, that up to 1849 the ironstone of Cleveland 
was generally despised and discredited ; that it was regarded as 
quite unfit for metallurgical purposes ; that it had been lightly 
esteemed wherever it had been tried ; and that even those who 
knew it best were most disposed to say, “ Hit it hard ; it’s got 
no friends.” 

Early in 1850, however, the aspect of affairs suddenly and 
completely changed. Messrs. Bolckow and Vaughan engaged 
Mr. J. E. Forster, of Newcastle, and Mr. John Marley, of Dar- 
lington, to examine and report upon the ironstone on the estates 
belonging to the trustees of Lady Hewley’s charities. These 
gentlemen, however, confined their examination to the drifts in 
the seam now called the “top seam,” having failed to come 
across the thick or main seam. On the 8th day of June, 1850, 
the late Mr. John Vaughan and Mr. Marley undertook a journey 
to the Eston hills (about four miles from Middlesbrough) for 
the purpose of further explorations. On entering the grounds 


of Sir J. H. Lowther, they found lying bare a solid rock of . 


ironstone, upwards of sixteen feet thick. “Having once 
found this bed,” reports Mr. Marley, “we had no difficulty in 
following the outcrop in going westward, without any boring, 
as the rabbit and foxholes therein were plentiful as we went. 
We also examined the place near Lackenby Banks, squared 
down in 1811 or 1812 by the late Mr. Thomas Jackson, of 
Lackenby. The period from the 8th June, 1850, till the middle 
of August following, was occupied in completing arrangements 
for opening out this ironstone, and the first trial quarry was 
begun on the 13th August, 1850, A temporary quarry was 
soon laid down, and by the 2nd of September, 1850, the first 
lot of about seven tons was brought down in small tubs to the 
highway side, from thence carted to Cargo Fleet, and thence 
by rail to Witton Park Ironworks, being about twelve weeks 
after actually seeing the stone. By this method 4040,%, tons 
were sent away by the 28th December following. And now was 
completed what really may be said to be the commercial dis- 
covery of the Eston ironstone, or dond fide application of the 
original discovery, whenever the discovery did take place.” 

From this date the development of the ironstone of Cleve- 
land proceeded with giant strides. On the 6th day of January, 
1851, the Eston Branch Railway was completed, thus affording 
to Messrs. Bolckow and Vaughan the facilities necessary for 
the transit of their minerals. It was originally intended to raise 
only 1,000 tons of ore weekly from the Eston mines, but before 
the permanent rails were laid down instructions were issued 
that there should be an output of 1,000 tons daily, and during 
the year 1851 no less than 187,950 tons were wrought and 
vended. In the following five years, ending with 1856, no less 
than 1,719,507 tons were wrought and vended, and during 1856 
the quantities vended were not less than 10,000 to 12,000 tons 
per week. 

After the Eston mines, the next opened out were those of 
Upleatham, on the Earl of Zetland’s property. These mines 
were originally projected by the Derwent Iron Company—a 
concern which, after undergoing many vicissitudes, including 
bankruptcy itself, became merged in the Consett Iron Company. 
The Upleatham mines were subsequently sold to Messrs. J. W. 
Pease and his partners, by whom they have been extended and 
improved until they now hold the rank of the largest and finest 
ironstone mines in the world. 

In 1853, the Middlesbrough and Guisbrough Railway was 
continued, with branches to the Hutton Lowcross or Codhill 
mines of J. and J. W. Pease. A short self-acting incline plane 
brought the ironstone from these mines on to the Codhill 
branch of the Middlesbrough and Guisbrough Railway. The 
vend of ironstone in 1856 was 217,253 tons; but the mines have 
long since been abandoned on account of the exhaustion of the 
royalty. 

The Normanby mines, belonging to Messrs. Bell Brothers, 
of the Port Clarence Ironworks, were next opened out near to 
the mines of Bolckow and Vaughan, at Eston, and on the line 
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of the Middlesbrough and Guisbrough Railway. These were 
followed soon afterwards by the development of the Belmont or 
Belman Bank mines, by the Weardale Iron and Coal Company. 

Mr. Charles Mark Palmer, M.P., founder of the great iron 
and ship-building works at Jarrow, was the next to enter Cleve- 
land ; but the royalty which he acquired was near the small 
fishing village of Staithes, and at a remote distance from any 
of the then existing mines. There was then no railway (nor is 
there yet) traversing this part of Cleveland, and the ironstone 
had to be taken to the Jarrow Works on the Tyne, by beach 
shipping, a harbour, called Port Mulgrave, having been con- 
structed by Mr. Palmer specially for this purpose, at a cost of 
over £30,000. 

In 1856 the total quantity of ironstone raised from these 
mines was not less than 1,690,000 tons, being equal to about 
forty-six acres of a seam five yards thick. 

It is not necessary that we should follow the Cleveland mines 
through their subsequent stages of development. It will be 
sufficient for all practical purposes, if we now drop the historical 
mode of treatment, and speak of the Cleveland district as it is at 
the present time. 

There are now about forty mines in Cleveland of one kind or 
another. Most of them are owned by the large pig-iron pro- 
ducing firms in and around Middlesbrough ; but others, and 
some of the most extensive, are owned by mine owners pure 
and simple. The total annual output of ironstone is now close 
upon 6,000,000 tons, and the number of miners employed is 
calculated at ahout 10,000, The following tabulated statement 
exhibits the detailed produce of the mines of Cleveland in the 
years 1865 and 1873 :— 


Mines. 1865. 1873. 
Tons. Tons. 
Ailesbury. ° ° -_ = . - 87,968 
Belmont . ° ° +s 175,808. + 134,965 
Birds and Birtley . . 133507 « _— 
Brotton ‘ « 113,160 . + 375,331 
Boosbeck. ° ° -_ = ‘ » 4,785 
Carlin How , ‘ _— ° + 4,523 
Chaloner. ° ° _= ° + 100,513 
Coate.Moore . . _=- . * 9,000 
Cliff . ae ° -_— e - 85,545 
Cragg’s Hall . ; — . + 169,507 
Esk Valley . ° — ° - 18,847 
Eskdale Side . . — ° - 19,418 
Eston . ° ° 685,980 . + 705,228 
Glaisdale. 6 ° — ‘ . 10,920 
Grosmont ° ° - 68,091 . - IO1,815 
Hays ° ° . « 6,420 , -_— 
Hollins . ° « 36055 . _— 
Huntcliffe , ‘ -_ = : « 173408 
Hutton Low Cross . « BaeeF . _— 
Kirkleatham . ° _— ° « 29,521 
Liverton . : _— ‘ - 278,108 
Lofthouse ‘ ‘ - 17,688 . - 392,748 
Margrave Park $ _=— ‘ . I10,017 
North Loftus . . -_=- ‘ - 94,583 
Normanby . . - 139,418 . » 221,485 
Ormesby ‘ . _ . 64,487 
Park ‘ ° ° _=— 5 - 176,238 
Port Mulgrave A - 144,000 , . 156,801 
Rosedale (East & West). 250,000 . + 560,669 
Skelton . ‘ « 180,753 - 165,280 
Spa. . é . . Bae . . 109,669 
Spa Wood ., . » 36,694 . » 77,239 
Slapewath ‘ . _=— ‘ + 52,000 
South Belmont « $4052. » 125,830 
South Skelton. a = . + 133,493 
Stanghow ‘ ° -_ ° + 93,014 
Upleatham . , - 717,998 . + 550,930 
ditto (Hob Hill « 93,9660 . + 160,430 
Whitecliffe . ‘ _— ° » 72,885 
Woodfield ° é ‘ 100 . _- 
Total ° . Tons 2,762,359 5,617,014 


In spite of the marvellous rapidity and continuity of the 
growth of the Cleveland iron trade since 1850, it does not seem 
as if the maximum rate of development had yet been attained, 
At the present time new mines are being opened out in almost 
every part of the district. The Kilton Ironstone Company are 
opening out very extensive mines near to Brotton, from which 
they propose to raise 8,000 to 10,000 tons of ironstone per 
week ; and Messrs. Bolckow, Vaughan, and Co. intend to 
raise an equally large, if not a still larger, quantity from their 
newly-opened mines of Longacres and North Skelton. Messrs. 
J. W. Pease and partners are engaged in the development of 





two new royalties—one near Guisbrough, called Tocketts, and 
another near Skelton, in addition to aiming at a production of 
nearly double their present output from the productive mines of 
Skinningrove. Other royalties have been acquired by Mr. 
Joseph Dodds, M.P., and others along the route of the New 
Cleveland Extension Railway; and at the far end of the Cleve- 
land district, Mr. C. M. Palmer is opening out the ironstone on 
the Grinkle Park Estate. There seems, therefore, to be a strong 
probability that if trade remains ordinarily prosperous, a full 
third will be added to the present enormous output of ironstone 
—already nearly one-half of all the iron ore raised in the United 
Kingdom—in the district of Cleveland. 


DESCRIPTION OF THE CLEVELAND IRONSTONE. 


The ironstone of Cleveland is chiefly found in two main beds, 
called respectively the Pecten and the Avicula beds. The 
Avicula bed is so called from the fossil shell Avicula cygnipes 
being prevalent in it; while the Pecten bed derives its name 
from the prevalence of the pecten fossil or common scallop. 
The main bed of ironstone is between the upper and lower lias 
formations. The strata is also intersected by numerous thin 
clay bands of ironstone, known in the district as “ dogger 
bands,” and “nodules” of ironstone are found largely inter- 
mixed in the clay. Upon the top of the main alum shale or 
upper lias, there is another seam of ironstone, commonly called 
the top seam (although not the highest geologically) lying 
generally from 40 to 45 fathoms above the main or thick bed. 
Of the lias formation, we may remark by the way that even at 
the present day it is little understood. No one studied it more 
than Bewick, and yet he declared before a scientific society that 
“whether it lies upon, or overlies, or alternates with the red 
sandstone and magnesian limestone, or whether, as some sup- 
pose, these latter rocks, along with the higher carboniferous 
series, are wanting in the district, and in consequence the lias 
will be found resting in all probability upon the millstone grit, 
are problems which nothing but experimental investigation can 
solve.” When fully developed, the lias formation in Cleveland 
is from 600 to 700 feet thick, including the marlstone series. It 
occupies a considerable portion of the north-eastern section of 
the country bounded by the German Ocean. 

The ironstone of Cleveland is of a poor quality—the poorest, 
perhaps, of any ore found in the United Kingdom. It produces 
what is called “ coldshort” iron—that is, iron deficient in tough- 
ness ; but this fault is corrected by an admixture of hematite or 
other ores more rich in metal and more free from phosphorus. 

The stratification of the main or thick bed ironstone series is 
as follows :— ‘ 

t. 


pee 
P 


Soil, and other strata . ° ° . fo 6 
Freestone . * ° ° - 60 o 
Shivery post, patches of jet, &c. 54 0 
Nodular ironstone. : > °o 1 
Shale... ie ere 2 3 
Nodular ironstone. . os 
Shale . ‘ > ‘ ° ° ; 
Nodularironstone . . . + © Of 
Shale . a . ° Io 
Nodular ironstone . ° . . ae 
Shale . ‘ a ° . . . & © 
Nodular ironstone. ° «Sa 
Shale . ° . °o 6 
Ironstone band . ° . ‘ ° 9 
Lias shale, including jet at bottom 210 oO 
Ironstone band . ° ‘ . o 2 
Shale . ° ‘ ° . . » =a 
Ironstone band . . " . . os 
Shale, mixed with nodules of ore . eee 
Ironstone band . ° * . . es 
Shale . . r ° ° ; 2 
Shale, sometimes of fire-clay nature. 4 2 
’ Top block, left as roof . ‘ . oes 
Second block, leftas roof near outcrop 2 3 
Main block of ironstone . ° > 2s 
Bottom block . ‘ r . . 8 ft 
Shale . é « . ‘ : oe 
Ironstone (called 2 ft. band) . . Sa 
hale . : . a , « 6° 
Ironstone band . . oe 
Blue shale . ‘ ‘ ° . 6 8 
Grey post, metal stone, &c. ; 93 6 
Total. ° ce 552 0 


The top seam or dogger bands in the above series has been 
classed by Professor Phillips with the oolitic, but Mr. Bewick 
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calls it the top seam of the lias formation, believing it to be- 
long to that period of deposition, and it has ever since been 
known by that name. It is more irregularly distributed than 
the main seam, for whilst the latter varies much in thickness, it 
is never completely wanting, but the top seam, alternating as 
it often does with the sandstone, is not infrequently absent. It 
is, however, to be met with throughout the whole of the lias 
district, to the north of the oolitic escarpments, generally resting 
upon and occasionally descending into the alum shale. Its 
general thickness is from 8 ft. to 15 ft., but it sometimes attains 
from 20 ft. to 30 ft. 

The splitting up of the ironstone shown in the above stratifi- 
cation interferes considerably with its commercial value, and 
(as we shall show further on) has prevented the mine owners 
from working any other than the main seam. 

Near to Middlesbrough, there is a portion of the ironstone 
bed 3 ft. in thickness just above the main seam, and separated 
from the remainder of the bed by a parting which varies from 
being a mere point of separation to a thickness of six or seven 
inches. When it attains this latter thickness, or even less, its 
contents are so impregnated with bisulphide of iron as to give 
28 percent. of sulphur. This band, being easily detached from 
the ironstone, was applied to the chemical works at Washing- 
ton as a substitute for ordinary pyrites, and continued to be so 
used until a manufactory at Middlesbrough was able to con- 
sume all the produce of the district on the spot.’ 


QUALITY OF THE IRONSTONE. 


The Cleveland ironstone contains from 28 to 30 per cent. of 
iron, which is increased by calcination to 40 per cent. Below 
25 per cent. of iron, the ore is not considered worth the cost of 
working. The following analyses will show the component 

arts of the main seam taken from the mines where it is found 
in the greatest perfection :— 
Eston. Upleatham. 


Protoxide of iron , ‘ . - 39°92 37°07 
Peroxide of iron . 4 » 3°60 4°48 
Protoxide of manganese «° Qos 0'00 
Alumina. ; : . 7 12°37 
Lime . . ‘ ; ‘ - 7°44 4°67 
Magnesia . : : ‘ > 362 2°69 
Potash . . ‘ ‘ ‘ . a7 0'00 
Carbonic acid . : . + 22°85 23°46 
Silica . ; : ‘ ; . 96 10°63 
Sulphur ; . : . . OT o'00 
Sulphuric acid. : ; » 0°00 0°00 
Phosphoric acid . : a . 186 1'17 
Organic . = ; “ +  o'00 o'00 
Water . ° . ° ° . 207 3°36 
10041 —-99"90 

Metallic iron . ; » 33°62 31°97 


The first analysis is from the Geological Survey, while the 
second is by Crowder. The variations among th? earthy con- 
stituents of the Cleveland ironstone are rather remarkable, and 
the seam itself, in the same section, is often found to be far 
from uniform in its composition. 

Chiefly with the view of driving off the sulphur, but scarcely 
less primarily with a view to the economy of fuel and the better 
working of the ores in the blast-furnace, it has all along been 
thé custom to calcine the Cleveland ironstone. In Scotland and 
in some parts of Staffordshire, calcination is effected by applying 
fire to large mounds of the ore as it is brought out of the pit. 
No building is required for this mode of calcination by mounds 
or clamps, but it is costly in fuel and in labour. It is, moreover, 
attended with the inconvenience of the ironstone not being suffi- 
ciently calcined, or running into a scoriaceous mass. 

By the use of a kiln of moderate dimensions these objections 
are overcome. There are now various descriptions of kilns in 
operation in Cleveland. At the older works the old square kiln 
is still to be met with, but it is gradually disappearing in favour 
of other and more improved forms. Mr. Borrie, a well-known 
engineer in Cleveland, is the designer of a kiln erected at the 
Eston Works of Bolckow, Vaughan, and Co., and elsewhere 
throughout the district, which is so constructed that the volatile 
matters before leaving the materials, part with almost the whole 
of their sensible heat to the fresh charges thrown into the top of 
the kiln, thus avoiding much unnecessary waste of fuel. By Mr. 
Borrie’s method of calcination, one ton of small coal is sufficient 
to calcine 29 tons of ironstone, representing, according to the 
calculations of Mr. I. L. Bell, something like 5d. per ton on 
the iron made, or °66 cwt. of coal per ton of raw stone, so that, 
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on the same authority, it is difficult to see “ how the economy in 
obtaining one-third of the produce of a furnace from raw stone 
can be attained with a saving beyond (5¢. + 3) 1°67d. per ton on 
its entire make.” Mr. Edward Williams, the general manager of 
Bolckow, Vaughan, and Co., stated in a paper which he read 
some time ago before the South Wales Institute of Engineers, 
that the mine wheeler works the handle of the Borrie kiln, and, 
except in very rare cases, is able to do all the barrow filling 
without more than sometimes touching the stone with a light 
iron hook. To meet the case of an occasional jam of large 
lumps of stone, there is a hanging breast, which may be swung 
open, so as to allow the obstruction to pass through. 

Another form of calcining kiln, which is also an immense im- 
provement on the old system, has recently been introduced into 
the Cleveland district. It is the invention of Mr. John Gjers, 
managing partner in the Ayresome Ironworks, near Middles- 
brough. In this kiln, however, the ironstone, after calcination, 
drops into a large basin immediately underneath, from whence 
it has to be shovelled into the waggons ; whereds in the Borrie 
kiln, the calcined ore falls directly into the waggons below 
through a shoot or hopper. The stone is allowed to remain in 
the kilns about two and a half days. Calcination drives off 
about 25 per cent. of water and carbonic acid, converting a 31 
per cent. stone into a 42 per cent. stone, well oxidized for smelt- 
ing. Hence there is not only a great improvement of quality 
effected, but there is a large economy of coke in the subsequent 
process of reduction. 

As a general rule, the calcination of the ore in Cleveland is 
carried on in the immediate vicinity of the blast-furnaces. In- 
deed, there is only one exception, we believe, to this practice. 
The owners of the Liverton ironstone mines have built in the 
vicinity of the shafts from whence the stone is drawn a series of 
seven calcining kilns, three on the Gjers and four on the Borrie 
plan. Each kiln is 45 ft.in height by 25 ft. diameter, and is equal 
to the calcination of 1,000 tons of ironstone per week. Every other 
firm of mine owners in Cleveland sends the ore into the furnaces 
in an uncalcined condition, chiefly, no doubt, because it has be- 
come the custom to purchase the ore in its raw or “green” 
state. 

Throughout the Cleveland district the mineral leases are gene- 
rally drawn up conditionally. The lessee of a royalty is allowed 
a certain time to prove the existence of minerals, and whether 
their quantity and quality will warrant the cost of their develop- 
ment. It sometimes happens that the lessee after having the 
royalty in his hands for two or three years, throws it up, on the 
ground that it cannot be worked satisfactorily. Hence it has 
happened that good royalties have now and then been con- 
demned, when subsequent experience has proved that if they 
had been properly and intelligently “‘ prospected,” they would in 
all probability have proved valuable to the owner and profitable 
to the adventurer. It is many years since Mr. Bewick suggested 
that the lessor should appoint some properly qualified person to 
see that the experimental trials and borings were fairly prose- 
cuted, and to some extent his advice has since been acted upon. 
The usual royalty payment for the first ten or twelve years fol- 
lowing the opening up of the main seam by Messrs. Bolckow and 
Vaughan was only 4d. per ton ; but in some cases where royal- 
ties have been taken within the last four or five years, the royalty 
payment is 8d. per ton, in addition to a dead rent, correspond- 
ing to the quantity of ironstone intended to be worked. The 
present allowance to the miners is Is. 2d. per ton of stone 
brought out ; and the average output of a good miner is five to 
six tons per day. In addition to this allowance, yardage-money 
is paid in exceptional cases where the seams are thin and where 
the ore is difficult to work. For many years it was customary 
to fix the market value of the ore, delivered at the blast-furnaces 
on Tees-side at 3s. 6d. per ton, but during the last three years, 
when all commodities, raw or manufactured, rose to such an 
abnormal value, ironstone was sold at double that price. The 
great bulk of the ironstone now raised in Cleveland, is, however, 
sold to pig-iron manufacturers under contracts of many years’ 
duration —this arrangement having been entered into by the 
late Joseph Pease, and other pioneers of the district, as an in- 
ducement to capitalists to embark in the iron trade, and only a 
very small | age" of the whole output is free for sale. It is 
easy, therefore, to understand how it happened that when those 
engaged in other departments of the iron trade seemed less than 
two years ago to be “coining” money, mine owners in some 
cases were actually working at a heavy loss. 


THE WINNING AND WORKING OF MINES. 


The preliminary process of winning the ironstone mines of 
Cleveland is in most cases comparatively easy, owing to the 
favourable position of the ironstone seams. Here the ore is not 
found in veins or pockets as in Lancashire, Cumberland, and 
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other districts, but in horizontal beds varying from 8 to Io ft., 
and occasionally even reaching 16 ft. in height. The stone is 
generally won by day levels or by sinking shallow shafts. Mr. 
Bewick stated in his treatise on the ironstone of Cleveland, 
“ that in no case where judicious economy is exercised, does the 
winning of the ore require any considerable delay.” Things 
have, however, very much changed since these words were 
written. Within the last few years mines on a much more ex- 
tensive scale than any previously in existence, have been opened 
out, and some of them have involved tremendous cost. The 
Kilton Ironstone Company, for example, took more than three 
years to reach the ironstone on their royalty, and the cost of 
winning it was little short of £100,000. This was due mainly to 
the great labour and outlay incurred in draining the mine. Im- 
mense feeders of water were met with in passing through the 
freestone strata, which is not less than 75 fathoms in thickness, 
while the ironstone lay at a depth of 119 fathoms. From one 
of the two shafts at Kilton, the water was pumped at the rate of 
600 to 700 gallons, or 2°67 tons, per minute, and the total quan- 
tity of water pumped out of the shaft up to the time of winning 
the stone a few months ago was over 5,000,000 tons. 

Still greater difficulties were encountered in the winning of the 
ore at the North Skelton mine of Bolckow, Vaughan, and Co., 
where three and a half years were required to reach a depth of 120 
fathoms, and at Lingdale, the new mines now being opened out 
by J. W. Pease and Partners, have required already two years, 
and will probably take a year more, to complete, owing to the 
same obstructions. On the other hand, however, there are 
mines not many miles from those mentioned, which have been 
at work within nine months of the sod being first cut. In Cleve- 
land, as elsewhere, mining is a precarious and uncertain opera- 
tion, until the mineral has been won. There are cases in which 
the stone is worked at a depth of only 10 to 20 yards from the 
surface, and some of the largest mines in the district are worked 
by drifts or adits, while others, such as the Port Mulgrave 
mines of Palmer's Iron and Shipbuilding Company, are worked 
by both drifts and shafts for the sake of greater convenience. 
The deposition of the ore is also in some cases involved in great 
uncertainty. At North Skelton mines it is reached at a depth 
of 120 fathoms from the surface, while at Longacres, not more 
than a mile distant, the same seam is met with at a depth of 
only 55 fathoms. 

The invariable mode of extracting the ironstone is by driving 
headways 9 ft. wide and go ft. apart, from which, at intervals of 
30 ft. bords are excavated 15 ft. wide. By this arrangement 
pillars are left 90 ft. long by 30ft. wide. When it is deemed 
necessary to work out the pillars from the exhaustion of the 
royalty, or other causes, they are removed with a loss of not 
more than Io per cent. of their contents, so that in a good work- 
ing the whole of the ironstone within, perhaps, 74 per cent., can 
be taken away. In working out the pillars some commence to 
work off one half of the piliar from the top to the bottom of the 
bord, and bring the remaining half back with them. Others 
extract the middle portion of the pillar first, and then work off 
each end, together with the headways and barriers. It is con- 
sidered, however, that the best and most economical plan is to 
begin at the bottom of the bord and work the whole of the pillar 
up to the rise of the workings. The long-wall system of mining 
has not been adopted to any extent in the mines of Cleveland. 


EXTENT AND DURATION OF THE CLEVELAND IRONSTONE, 


Many conflicting opinions prevail in reference to the probable 
extent and duration of the ironstone of Cleveland. This is, indeed, 
quite as much a matter of controversy and speculation within 
limits which are necessarily narrower and more local, as the 
question of the extent and duration of our coal supplies ; but 
while a Parliamentary Committee has “ sat upon,” and, to the 
amount of available knowledge on the matter, has theoretically 
settled the one, we have nothing but individual opinions and 
calculations to guide us in an estimate of the other. Mr. Bewick 
calculates the dimensions of the district over which the ironstone 
extends at thirty miles by sixteen, which, after deducting sixty 
miles for denudation, will be found to give a nett area of 420 
square miles. On the assumption that each acre will yield 
20,000 tons of ironstone, the same gentleman calculates that in 
the main seam there are close on 5,000,000,000 tons. With this 
estimate Mr. John Bell (of Bell Brothers), a gentleman who has 
very attentively studied the subject, is disposed to agree. It has, 
however, been calculated by Mr. William Cockburn, manager of 
the extensive mines of J. W. Pease and Partners, that first-class 
stone would not be found in the Cleveland hills for more than 
seventy-three years, allowing for an average consumption of 
75,000 tons per week ; and Mr. Jones, secretary to the North of 
England iron trade, in course of examination before a select 
committee of the House of Commons, extended the duration of 





first-class stone to one hundred years. Mr. A. L. Steavenson, of 
Durham, mining engineer to the firm of Bell Brothers, has cal- 
culated that Mr. Bewick’s estimate gives ten times as much ore 
as can be worked with profit, all the south-west portion of the 
ironstone field being unfit for use.' It is generally conceded that 
unless the ironstone yields 23 to 25 per cent. of metallic iron, it 
cannot be worked at a profit. 

As nearly as can be ascertained, there are at the present time 
about 300,000,000 tons of ironstone under lease and unworked, 
which is equal to thirty-seven years’ consumption at the rate of 
7,740,000 tons per annum, It will, however, take some years 
before this rate of consumption is attained. 


VETERINARY SCIENCE IN RUSSIA. 


JHE undernamed journal gives the following ac- 
count of the condition of this very important 
branch of State Medicine in Russia, on the au- 
thority of Professor Seifmann, of Kasan. In Rus- 
sia the veterinary schools, or rather, “ veterinary’ 
institutes,” as they are termed, form an integral 
part of the Universities ; the director of the institute ranks as 
doyen (dean) ; the ordinary and extraordinary professors hold 
the same rank as the University professors, and the students 
belong to the University classes. This, therefore, is an organiza- 
tion analogous to that which the German veterinarians agreed to 
solicit at the Veterinary Congress held at Frankfort in 1872. 
The Russian veterinary institutes are at present four in number : 
St. Petersburg, directed by Ruritsch ; Dorpat, directed by Jes- 
sen ; Charkov, directed by Halicki; and Kasan, directed by 
Seifmann. There is alsoa veterinary school at Warsaw, but it 
is not yet organized as an institute. 

Each of these establishments is entered in the Budget for acredit 
of 35,700 silver roubles, or about £5,700. The director of the 
institute is at the same time a professor ; he is allowed a house 
gratis, and receives annually 3,300 roubles (£523), certainly a high 
salary in that country, where expenses are comparatively trifling. 
There are, besides, three ordinary professors, who receive 3,000 
roubles ( £453) ; an extra professor, who is paid 2,000 roubles 
(£302), and four docents, or assistant professors (of whom one 
teaches pharmacy and another rural economy), receiving 1,200 
roubles (£181) each; a preparer of dissections ranking as assistant 
professor ; an aide-dissector at 700 roubles per annum ; anda 
forge-master, who has 700 roubles per annum and free quarters. 
All these functionaries can retire on a pension after twenty-five 
years’ service, but if they wish to remain, they receive their retiring 
allowance in lieu of pay, and if they continue for another period 
of twenty-five years, receive double pension. There are also 
numerous “ free professors,” or privat-docents, who have no fixed 
salary. All the professors of the institutes are veterinarians, and 
even magisters in veterinary medicine, a kind of degree they 
must obtain before they have finished their studies at the college. 
They only lecture on veterinary subjects ; the other branches of 
general science are taught to the veterinary students by the pro- 
fessors of the faculty of medicine. Before being admitted to a 
veterinary institute, the candidate must have passed successfully 
through the six classes of the gymnasium or an industrial college ; 
if the latter, he must furnish special proofs of his knowledge of 
the Latin language. 

To become a veterinary surgeon in Russia, therefore, requires 
the same primary instruction, and the same period of study, as to 
become a doctor, advocate, barrister, or other member of the 
more learned professions. Notwithstanding this, the institutes 
are well attended, for the government does not abandon the 
graduate when he has attained his degree and goes into the 
world. Onthe contrary, it protects him, and whether he enters 
the army, or remains in civil life, it creates an honourable 
position for him, in which he not only gains a comfortable live- 
lihood, but consideration and distinction. There is no difficulty 
in getting attached to one of the numerous administrations of 
that mighty empire, to which his special knowledge is invaluable. 

In this way Russia hopes, in a short time, to have placed 
throughout her vast dominions a sufficient number of the most 
highly trained veterinarians that ever issued from colleges, whose 
services will not only be of advantage to her immense popula- 
tion in the suppression of such serious contagions as the cattle- 
plague and anthrax, but who will earnestly and successfully cul- 
tivate this special science, and thus benefit the whole world. 
The advantages already conferred by Russia in this direction 
put to the blush countries whose empire is as large, and whose 
interests in veterinary science should be much greater. Veterin- 
arian, Feb. 1875. 








1 Paper read before the Iron and Steel Institute, 1874. 
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PHOTOGRAPHIC LAMPS: IMPROVED PHOTO- 
GENIC LIGHT. 


RICHE and C. BARDY have communicated to 
the Academy of Sciences, through M. Pelegot, the 
results of experiments with photogenic lights. They 
observe that the production of a really good, safe, 
photogenic light is of considerable importance in 
*a photographic point of view, as the enlargement 
often to be effected by artificial light, and by such 
means only are we enabled to reproduce night scenes, or to 
obtain pictures in obscure places, or in latitudes less favoured 
by the sun than our own. 

These considerations led them to try whether a lamp could not 
be so devised as to avoid the risks of explosion which are un- 
doubtedly entailed by the use of binoxide of nitrogen with sul- 
phide of carbon in Delachanel and Mermet’s new lamp (described 
in the “ Practical Magazine,” Nov. 1874). Having carefully com- 
pared various flames rich in sulphur, they adopted the following 
method of ascertaining their relative photogenic powers. A plate 
of glass, prepared with Stebbing’s bromide of silver, was cut into 
slips 10 centm. long by 2 centm. wide, and the latter were set up 
in a small frame under a screen formed of what is called a paper- 
scale, composed of waxed papers overlapping each other to the 
extent of 2 centm., and increasing gradually from one to ten in 
thickness. These leaves were pressed between the prepared 
glass and a sheet of horn on which were inscribed figures repre- 
senting the number of layers of paper under each. It will be 
understood that if in one experiment the Nos. 1 and 2 only are 
seen, and in another experiment, the Nos. 1, 2, 3, 4, 5,it may be 
concluded that the photogenic power of the light used in the 
—— is to that used in the first experiment in the proportion 
of 5:2. 

The plates were placed at a distance of 50 centm. from the 
light. The time of experiment was 60 seconds, carefully timed 
with a chronometer. Every experiment was repeated twice, 
and the results obtained were as follows :— 

















Nos. visible. 
Nature of Light. ast Experi- 2nd Experi- 
ment. ment, 
Oxyhydrogen light . ; , . ° I I 
Drummond light ° ° ° ° ° 3 3 
Zinc burning in oxygen. ‘ . ° fe) 4 
Magnesium lamp : : ‘ ‘ ° 5 5 
Current of binoxide of nitrogen intro- 
duced in a flask containing bisulphide 6 6 
of carbon ‘ : x : : 
Jet of binoxide of nitrogen thrown on any 
open burner containing bisulphide of 6 7 
carbon . -. . “ ° ; 5 
Jet of oxygen on bisulphide of carbon in , 
anopenburner. , . , 7 7 
Jet of oxygen on sulphur in an open } 8 8 
burner . . 


As the greatest photogenic power is thus shown to be pro- 
duced by throwing a single jet of oxygen on burning sulphur, 
the employment of binoxide of nitrogen is unnecessary. The 
oxygen and sulphur give a better light, without danger of explo- 
sion. All that is needed is an earthenware burner for the 
sulphur, about 5 centm. in diameter, and a bladder of oxygen, 
which is easily prepared, or can be purchased. A greater 
surface of flame may be obtained by placing the sulphur in an 
oblong vessel, and using a pipe with several jets for the oxygen. 

The drawback to the use of this light is the suffocating 





odour of sulphurous acid it gives forth. This is easily got rid of 


in a laboratory, where the lamp can be placed under a hood, nor | | 


is it of much consequence in a large apartment, but in a small | 
room it must be guarded against. The simplest remedy is to 
place a large inverted funnel over the lamp, and connect it with 
the chimney, creating a current in the latter with a gas jet or a 
lamp as required. Comptes Rendus, lxxx. 4, 1875. 


PRESERVATION OF TIMBER WITH SALTS 
OF COPPER. 


NQUIRIES into the causes of decay of timber 
prepared with copper salts have been made by 
H. Rottier, of the University of Ghent. The dis- 
appearance of the copper-sulphate may be ac- 
counted for—1. By the presence ofiron. 2. Ditto, 
of certain solutions. 3. Ditto of carbonic acid. 

I. The action of iron had been recognized for some time. 

M. Rottier mentions an experiment made with chips of wood, im- 








pregnated with solutions of copper sulphate containing sulphate 
of iron in various proportions, and buried in the ground. The 
results showed— 

1. That the ferrous sulphate had a certain antiseptic action, 
but much weaker than that of the copper. 

2. That the duration of woods prepared with sulphate of 
copper solutions containing ferrous sulphate in varying propor- 
tions was nearly equal, except where the ferrous sulphate was 
present in very large proportion. 

3. That for preserving wood, chemically pure copper sulphate 
offered no advantages over common commercial sulphate. 

The last conclusion is opposed to the view taken by M. 
Boucherie and other specialists. M. Rottier cites, in support 
of his opinions, the observations of Layen on an ancient 
wheel found in the copper mines of Sao Domingo, in Portugal. 
This wheel was in a perfect state of preservation, although it 
had been for 1,400 years in water containing not only the sul- 
phates of copper and iron, but notable quantities of the sub- 
sulphates of these metals. 

II. Certain salts have an injurious action on wood impreg- 
nated with copper sulphate. If chips of wood so prepared are 
placed in a solution of chloride of lime, carbonate of soda or 
carbonate of potash, the solutions will be found after a while to 
contain considerable quantities of copper sulphate abstracted 
from the wood. This shows that timber so prepared is unsuited 
for marine constructions. It explains, too, why such wood is 
liable to decay when employed in tunnels or in certain soils, as 
those containing much lime. The salts (as bicarbonate of lime, 
&c.) present in the water carry off the copper from the wood. 

III. In certain soils carbonic acid will also abstract the 
copper. This may be shown by placing chips impregnated with 
copper sulphate in aerated water. 

M. Rottier has endeavoured to prolong the duration of the 
wood by increasing the proportion of metal fixed in the ligneous 
fibre. Here it is necessary to have recourse to special modes of 
procedure, as when the wood is simply laid in a solution of the 
sulphate, the proportion of the latter, which becomes fixed, is 
pretty nearly constant and very small. He has found also :— 

1. That acetate of copper enables us to double the quantity 
of copper fixed. 

‘ ., Heating the wood also augments the quantity of copper 
xed, 

3. Certain organic substances have the same effect, acting on 
the ligneous fibre much in the same way as do mordants in 
dyeing processes. The effects of indigo and catechu in this 
respect are very remarkable. 

4. The use of cuprammonium salts permits a much larger 
quantity of copper to be introduced into the wood. 

Experiments with shavings impregnated in various ways, and 
buried in a cesspool, proved that the durability was greater in 
proportion as the amount of copper fixed was larger. Acetate 
of copper and indigo are too uncertain for general use. The 
effects of heat are not so reliable. Catechu can only be em- 
ployed to a limited extent. _Cuprammonium salts, on the other 
hand, admit of general application, and the trifling increase in 
prime cost would be more than compensated by the longer dura- 
tion of the wood. Revue Indust. 20th Fan. 1875. 


THE PRACTICAL NOTE-BOOK OF TECHNICAL IN- 
FORMATION USEFUL TO STUDENTS 
AND WORKMEN. 


95-) 
APR UT Wood Work.—Continuing our suggestive 
V7, sketches in this department of our notes, we give, 
in fig. 533, a sketch for an open balcony rail, 
which is made up of a combination of ellipses 
and circles and arcs of circles. The height as 
= ab is divided into sixteen equal parts, each of 
the standard of the measurement of all the parts 
The central line ¢ d is drawn through the eighth 








in the design. 
part, as a 4, and ¢ /, the vertical central line, cuts cd in 7, From 
this point the centres g and 4% of the central ellipses are put 
in, and as these are all in the same line, the centres will be in 
lines parallel to the line cd. The central lines of the three parts 
are also shown, and one parallelto cd. In figs. 534 and 535, we 
give suggestive sketches for rails or for panel rails of balconies, 


&c., &c. In fig. 536 we give a sketch of a barge board ; in fig. 
537, the central lines and centres for the same being shown. 
In fig. 538 we give a design for a terminal ; and in figs. 539 and 
540, suggestive sketches for the filling-in of the spaces of can- 
talevers, brackets, &c. In fig. 541 is a design for a kiosk or 
summer garden house. 
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Fig. 541. 
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ELECTRO-CHEMICAL ACTION IN STEAM; 
BOILERS, &c. 





NGINEERS may still be found who deny that 
steam-engines are anywise affected by the action 
of electricity or galvanism, although the results 

VAs) of such action come beneath their notice daily. 
6) YO. Amongst the commonest instances may be men- 
E=SSTEZ) tioned the corrosion of rods, gudgeons, dampers, 
&c., according to their several situations and the contact of 
metals of different kinds. 

Steam appears to have the property of dissolving out the 
more soluble portions of the metal and thus laying the fibre 
bare. Corrosive action of this kind may be seen even on ten- 
ders, where the water forms a voltaic pile with the brass caps 
and iron rods, the consequence being a wearing down of the 
latter, sometimes to a diameter of a few centimetres only. The 
results are much more palpable when sea-water, which has an 
active electro-chemical constitution, is used. In the machinery 
of shipwrecked vessels we find the piston rods, the arbors of the 
cylinders and all other parts working on gun-metal bearings, 
corroded to half their depth, whilst the polish on other portions 
of the ironwork further removed from the copper is yet scarcely 
effaced. Of all descriptions of iron, plate-iron is most sensitive 
to galvanic action. The sulphur in the clinkers being electro- 
negative, and the iron electro-positive, occasions a corrosion of 
the plates of the smoke boxes and ashpits. Wherever there 
is a bend or astrain in the interior of a boiler, that is to say, 
where the stays are fixed and about the rivets, furrows and holes 
are produced in the same way. 

Locomotives are liable to rents, invisible at first, at the angles, 
caused by the unequal rate of expansion of the copper tubing 
and the iron shell; the increased tension of the fibre in bent 
portions and where the bolts are inserted also occasions solu- 
tions of continuity, which are likewise imperceptible when 
they first occur; but every one of the lesions becomes a 
centre of electric action, the results of which are not slow in 
manifesting themselves in a manner more and more obvious, as 
they effect an ablation of material, which is rendered apparent 
in the shape of furrows and cracks. These lesions increase in 
magnitude, as every effect becomes, in its turn, a new exciting 
cause, and furrows may often be seen 30 centimetres in length, 
and extending half through the thickness of a plate. Attempts 
have been made to provide against these evils, which have been 
regarded as accidental, their true cause, electricity, not being 
recognized. But the means adopted have invariably proved 
mere palliatives, and useless in the long run—indeed, it could 
not be otherwise. The truth is, that the evil is permanent and 
inherent ; the only course left open to us is, so far as lies in our 
power, to mitigate the consequences. The contingencies which 
may aggravate or moderate the evil are, so to speak, numberless. 
It will be well, therefore, to recognize and classify them, so as to 
be able to control them as much as possible, if we cannot elimi- 
nate them altogether. 

The first that presents itself is the movement of the engine, 
Motion—which should be regarded as the normal condition, 
seeing that engines are made to work, and not to stand idle— 
has not the deteriorating and destroying effect that might at first 
sight be anticipated. We see engines working in an irreproach- 
able manner, for years at a stretch, without any ulterior conse- 

uences other than a scarcely appreciable amount of wear. ‘On 
the other hand, it should be remarked, the same engines when 
not in work will be found to undergo a very notable amount of 
deterioration in comparatively a very short time. 

A very important problem is here involved, which has not yet 
received sufficient attention, it would seem. Beyond doubt a 
special study of the subject would lead to a discovery of the 
laws, probably very simple ones, here at work, and explain the 
facts observed, and on these laws, it is not unlikely, we might 
be able to base rules for reducing the evil consequences to a 
minimum. 

Amongst the various phenomena of the kind under considera- 
tion is one which should not be overlooked, as it probably exerts 
an important influence, z.¢. the action of “ earth currents ” on all 
parts of the machinery. The magnetic action of the earth no 
doubt induces a great diversity of these currents, and much com- 
plicates the observed results. We should make ourselves ac- 
quainted with the probable extent and variations of this action, 
so as to remove all mystery and doubt from the subject so far as 
we can. 

Next we have to consider the water used. The composition 
of water varies to an almost indefinite extent, and its effects will 
vary in like degree. Foreign substances dissolved in it are 
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powerful excitants of electricity, and in this way materially aug- 
ment the destructive agencies at work in boilers. In such cases, 
the only preventive is to admit pure water only, so far as 
may be practicable. Even then we have the electricity developed 
during the formation of the steam ; but so far as the water itself 
is concerned, the evil is reduced to a minimum. 

Thirdly, we have defects in the quality and homogeneity of the 
metal; imperfections therein; and defective arrangements in 
the construction of the engines. 

The third category no doubt includes the largest number of 
deteriorating agencies at work in steam-engines generally, and 
boilers in particular. 

The attention of makers should be carefully directed to the 
homogeneity and purity of their metal, The smallest quantities 
of extraneous substances, as slag, rust, &c., in the grain of the 
metal, constitute so many permanent voltaic piles, each of which 
becomes a centre of galvanic action, and consequently of decom- 
position of the metal. Too much care cannot be expended on 
the selection of the metal for boiler-plates, and attempts at 
economy in this respect will assuredly prove dear in the end. 

What has been said above of the presence of extraneous sub- 
stances in the boiler-plates, applies equally to the contact of 
different metals. Galvanic action sets in, and the result is a 
constant oxidization of the weaker metal, with all the concomitant 
risks of deterioration, the extent of which can never be ascer- 
tained exactly. 

In short, electricity, whose effects on steam-engines, and steam- 
boilers more particularly, are held by many persons to be highly 
problematical, is, in reality, a very powerful agency—if, indeed, 
it be not the only one—in the production of those deteriorations 
to which machinery of this kind, and boilers especially, are sub- 
ject. The question may be regarded as entirely new, seeing how 
little we know about it, and how much we havetolearn. Physi- 
cists and engineers would do well to turn their attention to it, 
so as to elucidate it more fully, and to be able to afford advice 
to makers as to where improvements are most needed. TZech- 
nologiste, Dec. 1874, 


FIREMAN’S RESPIRATOR. 





VERY curious instance of the application of 

scientific research to the purposes of daily life is 
> afforded by the respirator of which we give 
illustrations below. Some time since, Professor 
Tyndall was conducting a series of exceedingly 
delicate experiments, in which he found the dust 
constantly floating in the London air a great nuisance, it being 
necessary to obtain air optically pure, so that when a condensed 
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Fig. 1. 


beam of light was passing through it, no floating motes or par- 
ticles of dust should be visible. After numerous trials he suc- 
ceeded in obtaining what he wanted by causing the air before 
it entered his tubes, which were first exhausted by the air-pump, 
to pass through simple cotton wool. 

The idea struck him that a respirator, for ordinary use, might 
be constructed on the same principle, and further reflection sug- 
gested the use of a similar apparatus in the case of persons 
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obliged to work in poisonous vapours and fumes, On suggest- 
ing as much to Captain Shaw, the chief of the Metropolitan Fire 
Brigade, that gentleman, after some doubt as to the practical 
applicability of the scheme, took it up with earnestness, and the 
result of the combined efforts of Captain Shaw and Dr. Tyndall 
was the production of the apparatus shown in fig. 1. This con- 
sists of a hood, covering the head entirely, and fitted with goggles 
for the eyes, and a respirator over the mouth. Our illustration 
is a section through the middle of the hood, showing the tubes 
which fit close to the face round the mouth and eyes, and the 
packing of the respirator. This, it is needless to say, consists of 
an arrangement a little more complicated than the simple mass 
of cotton wool coated with glycerine originally employed. There 
are now six layers: Ist, a thin layer of dry cotton wool; 2nd, 
half an inch of cotton wool well saturated with glycerine but not 





Fig. 2. 


so as to drip; 3rd, a thin layer of dry cotton wool; 4th, three- 
quarters of an inch of charcoal; 5th, a thin layer of dry cotton 
wool; 6th, half an inch of cotton wool saturated with glycerine 
like the second layer ; 7th, a layer of dry cotton wool. A layer 
of caustic lime, to absorb carbonic acid gas, is sometimes used, 
but this is generally found needless and often inconvenient. 

Fig. 2 shows a rather simpler apparatus constructed by Mr. 
Cottrell (Professor Tyndall’s ingenious assistant) and Mr. 
Sinclair, who is now engaged in the manufacture of these re- 
spirators. 

In it the hood is dispensed with, it having been found that 
the mask figured will fit quite air-tight over the face without the 
necessity for a hood. The respirator is also placed in a position 
rather more convenient to the wearer than in the first apparatus, 
and is somewhat lighter. 

The invention formed the subject of a paper read before the 
Society of Arts by Captain Shaw, a few weeks back, and a full 
account of it was given in the fournal of that Society at the 
time. 


Chemistry applied to the Arts, 
Manufactures, &e. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 


HOSPHATE of Potash in Glass Manu- 
facture.—M. PELIGOT, in a paper on “ Mineral 
Substances in Beet-juice,” calls attention to the 
hitherto undetected presence of phosphate of 
potash in native carbonate of potash, which, he 

| thinks, will explain certain practical difficulties 

encountered in a widely-different branch of industry—glass- 
making. After consulting several glass-manufacturers as to the 
causes which sometimes render glass cloudy and opaline instead 
of transparent, and which cannot be explained by differences in 
the quality of the minium and sand employed, M. Peligot was 
induced to examine the potash used by them and by several of 
the principal sugar-refiners in the Department du Nord, and 











found therein a notable proportion of alkaline phosphate. In 
three samples from different sources he found severally 3°7, 2°0, 
and 2°6 per cent. of phosphate of potash. 

_ The effect is probably analogous to that of the phosphate of 
lime, which has long been used in the fabrication of a particular 
kind of opaline glass with ruby reflexions. Comptes rendus, 
lxxx. 4, 1875. 


Hydrate of Baryta in Sugar-Refining. — M. -La- 
GRANGE recommends the treatment of beet syrups containing 
phosphoric acid with hydrate of baryta, by which the acid 
is precipitated in the form of tri-basic baryta phosphate. 
Hydrate of baryta has a very complex action on the mineral 
constituents of beet products ; but its purifying powers are un- 
doubtedly very great. Comptes rendus, lxax, 6, 1875. 


§ 2. Metallurgy. 


Filtration of Easily Fusible Metals.—M. CurTER 
(mining engineer) has communicated to the “ Nieder-Oester- 
reichisches Gewerbe-Verein” particulars of an apparatus for 
refining Bohemian tin, and other easily fusible metals, by filtra- 
tion. The method was previously tried by Professor Lampadius, 
of Freiburg, who used a filter of quartzose sand, gravel, and 
other like substances in refining various alloys of tin, lead, bis- 
muth, antimony, and zinc. M. Curter employs thin sheets of 
iron cut into strips each 16 mm. long and 4 mm. wide. Five 
hundred of these strips are placed, face to face, in parallel rows 
within a square wooden frame, in which they are wedged up 
tight. The frame is then placed over an open graphite receiver. 
The tin to be refined is fused in another graphite vessel and 
poured upon the filter, through which it gradually makes its way, 
leaving behind it a thin amalgam containing iron, arsenic, and 
copper in a high state of concentration combined with tin, and 
thereby showing the efficacy of the filter. With an experimental 
machine of this kind 50 centners weight of Bohemian tin was 
filtered and purified. Filings of iron or some other suitable 
metal placed in a cylindrical vessel, and compressible at will by 
means of a screw, would probably prove a better arrangement. 
Metallic filters of this kind may advantageously used for 
separating silver from argentiferous lead, and gold and silver 
from quicksilver. Stummer’s Ingenieur, 29th Fan. 1875. 


Phosphorized Steel.—An attempt to manufacture phos- 
phorized steel out of old railway iron has recently been made at 
the South Austrian Railway works at Gratz. The proportions 
used were as under :— 


Prevalie (Styrian) cast iron . . + 21 parts 
Old rails of Prevalie iron ‘ ° o 24 

Do. Hermanshiitte iron . . OF 
Terre-Noire ferro-manganese (50 p.c.). 2 4, 


The Styrian iron, it should be said, is notoriously phosphoric, 
and contains about 6 thousandths of phosphorus. 

The result was a metal containing about 3°5 thousandths of 
phosphorus, which laminated perfectly. Moniteur Indust. 
Belge, 10th Feb. 1875. 


” 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, 
Pigments, and allied subjects. 


Tests for Coal-Tar Colours.—H. GOLDSCHMIDT sug- 
gests the following tests for coal-tar colours :— 

Reds.—The coal-tar reds most frequently met with in com- 
merce are : fuchsine, saffranine, and red coralline. These ma 
readily be distinguished by their action in presence of an acid. 
An aqueous solution of fuchsine turns yellow ; a similar solution 
of saffranine a violet blue; a solution of coralline gives an orange- 
yellow precipitate. 

Violets.—Three violet colouring matters are in common use : 
phenyle violet, iodine violet, and methyle violet. The two 
former are only partly soluble in alcohol ; the third dissolves 
even in water. To test a violet colour, we dissolve some of it 
in water, adding ammonia. If the solution is red, the colour is 
phenyle violet ; if it be clear, it is iodine or methyle violet. 
To distinguish between the latter, dissolve a little in water, and 
add ammonia. Iodine violet gives a colourless solution, but 
clear ; methyle also a colourless solution, but chick. 

Bilues—There are only two coal-tar blues in commerce: 
aniline blue and alkaline Foe Alkaline blue is always soluble 
in water; aniline blue undergoes a modification, but is only 
soluble in alcohol. Aniline blue always gives a blue solution ; 
alkaline blue gives a colourless one, which turns blue on the ad- 
dition of an acid. 

Greens.—The principal greens in commerce are aldehyde 
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green, iodide green, and picric green. To test a green colour, 

roceed as follows :—Ascertain if it is soluble in water ; if it 
is, it is iodide. If it is not, dissolve in alcohol, and add a 
solution of cyanide of potassium. If the solution is colourless, 
it is aldehyde green ; if it is brown, it is iodide green accom- 
panied by picric acid. 

Yellows.—The yellows most in use are picric acid and its 
compounds, and naphthaline yellow. All are soluble in water. 
They may be tested thus. Dissolve some of the colour in water ; 
add cyanide of potassium, and heat. If the liquor turns a red- 
brown, picric acid is present. If it merely assumes a brownish 
tinge, it is naphthaline yellow. In the first case, if we wish to 
ascertain whether the picric acid is present in a state of purity 
or as a Salt, we add benzine, and heat. If the colouring matter 
dissolves the benzine, it is picric acid ; if it remains insoluble, 
it is a salt of the same. 

Orange.—The orange colours most in use are yellow coralline, 
the salts of chrysaniline and chrysotoleudine, victoria orange, 
and a mixture of naphthaline yellow and fuchsine, known under 
the name of aniline orange. To test an orange colour, we pro- 
ceed as follows. Pour some ammonia on it; if the red colour 
in it dissolves, it is either coralline or a compound of chrys- 
aniline. To distinguish between them place a small quantity 
in alcohol, and add zinc and dilute sulphuric acid. If the liquor 
is dissolved the colour is coralline ; if it remains unchanged it 
is a compound of chrysaniline. When the red colour is not 
dissolved by the ammonia, we dissolve the colour in water, 
adding some acid. If the solution remains unaffected, it is a 
compound of chrysotoleudine ; if a precipitate forms, it is orange 
victoria or a mixture. Take a small quantity of the solution and 
add cyanide of potassium. If after heating the liquor turns 
brown, it is victoria orange; if it undergoes but slight change, it 
is a mixture of naphthaline and fuchsine. 

Browns.—The most important browns are aniline brown, 
chestnut, grenat, and two kinds of phenyle brown, one prepared 
with carbolic acid and the other with phenylenediamine. We 
begin by trying whether the colouring matter is soluble in water ; 
when it is not, we add hydrochloric acid. If it colours yellow, it is 
grenat ; if the hydrochloric acid produces no change, we add a 
small quantity of ammonia to the solution. If a precipitate 
forms, the colour is either aniline brown or phenyle brown pre- 
pared with phenylenediamine; if the ammonia has no effect, it is 
grenat, z.¢. is isopurpurate of potassium. Phenyle brown is dis- 
tinguished from aniline brown by giving a precipitate with 
cyanide of potassium, whilst the latter undergoes no change 
when exposed to this reagent. Moniteur Indust. Belge, 10th 
Fan. 1875. 


Santal Red.—Santal wood, notwithstanding its cheapness, 
is not much used in dyeing. This is attributable to the pre- 
sence of a brown colouring matter, which requires to be 
eliminated before a good red can be obtained. The following 
method of using the wood is recommended :—Take santal wood 
powder, out of which all the bitter brown substance has been 
washed with boiling water, and digest it in a clean cold solution 
of chloride of lime until the latter no longer colours. Wash in 
cold water, and it is then ready for the bath. To prepare the 
latter, take a hot, but not boiling, solution of carbonate of soda, 
place in it the santal tied up in a linen bag, cover over carefully 
to exclude the air, and place it over the fire, not allowing it to 
boil. When the bath has assumed a bright red tint with a 
purplish shade, it is fit for use. Yarns or fabrics of cotton, wool, 
or linen, after having been prepared with an acid mordant, are 
steeped in the bath until they acquire the desired shade, and 
are then passed at once through an acid bath. Bright fast 
shades, in nowise inferior to madder, may be thus obtained. 
Bull. de la Soc. Chim. xxiii. 1, 1875, from Muster-Zeitung, 
1874. 


Apparatine.—H. GERARD gives this name to a coléurless 
transparent substance obtained by heating starch, farina, 
fecula, and other amylaceous substances with caustic alkali. It 
is strongly recommended for sizing goods of all kinds, and for 
other industrial purposes. It is best made with potato starch 
treated with a caustic ley of potash or soda. The most suitable 
proportions are 76 parts water to 16 potato starch, and 8 of 
potash or soda ley of 25°. The starch is poured into the water 
and kept in suspension by stirring well. The ley is then added, 
and the whole well stirred. After a few seconds, the liquor 
clears suddenly, forming a thick jelly which must be well beaten 
up. The more it is beaten, the better will be the quality of the 
apparatine. It is proposed in future to execute this part of the 
process by steam-machinery. Apparatine prepared as above is 
a colourless, transparent substance, devoid of smell, having a 
slightly alkaline taste, and a stringy, glue-like texture. When 
exposed to the air it merely dries, without decomposing or de- 








caying, or acquiring any smell, however long the exposure, 
Boiled, even to dryness, it thickens and swells, but otherwise 
comports itself in the same manner. Dried in thin sheets, it 
has the consistency of horn, but is less brittle, and may be folded 
without breaking. It is admirably adapted for sizing textile 
goods of all sorts, cottons, silks, woollens, &c., to which it gives a. 
velvety smoothness hitherto unattainable. To diaphanous fabrics 
it imparts the rigidity of a sheet of metal. When once applied 
to the goods, apparatine becomes in a measure insoluble, and 
two or three prolonged washings in hot water have no effect on 
it. It may be advantageously substituted for gums, glues, gela- 
tine, and the like wherever these are employed. It may be used 
as thickening in calico printing. In short, its industrial applica- 
tions are extremely numerous, but the most important of all is 
= sizing of textile fabrics. MJoniteur Indust, Belge, 20th Fan., 
1875. 


Pearl-grey Dye for Woollen Yarns.—The following 
proportions may be used. The logwood extract should be boiled 
with gum tragacanth and added cold. 


Io parts nitrate of iron at 55°. 
25 4, sulphate of zinc. 
z » extract of logwood, 
5 water, 


Muster-Zeitung, 1, 1875. 


Machine for Pulverizing and Sifting Indigo.—A 
machine for this purpose has been invented by Dr. RINKELIN, 
of Frankfort. It consists of a hollow drum of sheet or cast- 
iron, revolving on a horizontal axis, and having sieve ends. The 
indigo is placed in the drum, which is then made to ‘revolve 
briskly, by which the indigo is gradually sifted through the ends, 
and falls into a wooden box on which the drum is mounted. 
Being quite dry, the indigo has no need of subsequent drying ; 
it can be ground to any degree of fineness ; the gradual absorp- 
tion of atmospheric moisture in the process improves its quality; 
and there is no waste. 

A machine actually in use has a drum 785 mm. in diameter 
and 260 mm. long. It is not cylindrical, but “ waggon-shaped.” 
It will hold 5 to 6 kilogs. of indigo. To assist in the process of 
pulverization, a certain weight (about ro kilogs.) of dice-shaped 
iron pellets, with sides of toto 25 mm., are placed loose within 
the drum, and by falling over each other contribute to the de- 
sired results. One man can thus prepare 5 to 6 kilogs. of indigo 
in 2 to 21 hours or 22} to 25 kilogs. ina day. Muster-Zeitung, 
1, 1875, from Dingler’s Polytechnisches Fournal, 


New Mordants.—DELOoBEL recommends the following :— 
Mix in an earthen jar or other vessel : 


Sulphuric acid 66° . ‘ . 2kilogs. 
Spirits of turpentine i at - 


Agitate until the sulphuric acid assumes a reddish tinge, con- 
tinuing the agitation once daily for eight days, and add ; 


Alum ~ . ° : - 100 kilogs. 
Borax . ° ° e ly 


Agitate the mixture once a day for another eight days, and run 
off the liquor; this forms the mordant, called by the inventor 
acide fixant en deux ceurs. Another: To too kilogs. of the 
mordant &@ chlorures neutralisés (see “ Practical Magazine,” 
Feb. 1875, p. 54), add 50 gr. spirits of turpentine, cover the 
vessel, and agitate once a day for ten days. This, the inventor 
calls mordant a deux ceurs. Moniteur Indust. Belge, 10th Feb. 
1875. 


New Size for Cotton Fabrics.—F. RHEM suggests 
a mixture of boiled starch, sub-acetate of lead, and starch raw. 
J. Reber has made comparative experiments with size prepared 
in accordance with M. Rhem’s receipt, and others made ac- 
cording to a method long used by certain manufacturers in 
Alsace :—Coagulum of blood, 3 kilogs., dissolved in 9g litres of 
water, and mixed with 400 gr. starch in 4 litres of water. The 
disadvantages of the latter are its liquidity, its disagreeable 
smell in drying, and comparatively high price. M. Rhem’s 
preparation answers equally well, has not these drawbacks, and 
costs 25c. in place of 7oc. per litre. Subsequent experiments 
showed that equally good results can be obtained without the 
use of sub-acetate of lead, by the following mixture :—White 
starch, 125 gr. mixed with 1 litre of water ; boil, and when cold, 
add: white starch, 450 gr. moistened with one litre water. 
Moniteur Indust. Belge, 1oth Feb. 1875. 


Soluble Glass for Cleansing Machine-dressed 
Cotton-wool.—Cotton-wool may be thoroughly cleansed and 
rendered perfectly soft and pure by washing with soluble glass. 
The house of Baerle and Co., of Worms, undertakes the cleans- 
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ing by this method of cotton and other wools delivered carriage 

free at Worms, at the rate of 6 marks per centner gross. As 

the material, after cleaning, weighs on an average 50 per cent. 

less than before, the cost may be reckoned at 12 marks per 

centner of clean wool, exclusive of carriage to and fro. 

—* Ingenieur, 29th Fan. 1875, from Hessische Gewerbe- 
latter. 


§ 4. Food and Sanitary Matters. 


Analysis of Italian Wines. — F. Sestin1, G. DEL 
TORRE, and A, BALDI have analyzed 520 samples from the fine 
collection of Italian wines at the late Vienna Exhibition. The 
average amount of alcohol present in these wines is high, 
about 13 to 14 percent. of their volume. In very few is it less 
than Io per cent. In Sicilian wines it is 16 to 20 per cent., and 
in one of them (Marsala) it averages 22 per cent. The pro- 
portion of free acids, determined with 4, of normal alkali, 
averaged 6 to 7 per 1000, and even in the sorts richest in free 
acids (Venetian wines) did not amount to 1 per cent. The 
amount of residue at 110° C, varied greatly both in the northern 
and southern wines. In a few samples the proportion of mineral 
substances amounted to 1 per cent.; in some it was 3 to 4 per 
1000 ; in most, less. In 82 samples of the best wines, the 
amounts of extractive matter, glucose, glycerine (approximate), 
and the proportion of the fixed to the free acid were also de- 
termined. The Sicilian wines were richest in sugar, giving an 
average of 13 to 20per cent. In most of the wines from Central 
and North Italy the proportion did not exceed 1 to 2 per cent. 
The proportion of the extractive matter to the sugar was not de- 
termined. In afew samples it was found not to exceed 1 to 2 per 
1000, and in the saccharine wines was only 4 per 1000, The 
largest percentage of glycerine was in the Sicilian wines, 12 per 
cent. The average of volatile acids was about 1 to 2 per 1000, 
or i of the whole amount of acid present. The volatile acids 
were present in largest proportion in the aromatic wines. 
Stummer’s Ingenieur,22nd Fan. 1875. 


Preparation of Koumiss.—The following method is pur- 
sued. in the hospital at Goérbersdorf. A sufficient number of 
large glass bottles of the kind known as “ champagne bottles ” 
are selected, carefully cleaned, and provided with good, close- 
fitting corks. They are filled up with pure fresh unboiled cows’ 
milk to within half an inch or an inch of the corks. Pounded 
sugar is added in the proportion of 30 grammesto the litre, and 
in each bottle is put, besides, a couple of pellets of fresh moist 
yeast, each the size of a pea, and coated with sugar. The 
bottles are corked and wired, and tied down as for champagne. 
They should be shaken constantly, leaving them for the first 
few days (or altogether if the weather be cold) near a stove. 
They may afterwards be removed to the cellar. They should 
be constantly shaken. The koumiss will be fit to drink five 
days after making, and will keep good for about three weeks. 
Koumiss thus made is an homogeneous milk-white fluid, of the 
consistency of thin cream, forming a few beads on the surface 
when poured, and having a piquant taste and smell, sweetish, 
acid, and vinous. It should not curdle or have a butter-like 
taste. Itisa cool refreshing beverage. The first few bottles 
have a laxative effect, but this soon passes off. TZechnologiste, 
Dec. 1874, from Apotheker-Zeitung, 1874. 

The following method is adopted at Bruck by Dr. Fleisch- 
mann. Fresh mare’s milk, whilst still warm, is mixed in wooden 
tubs with one-sixth or one-seventh of its volume of koumiss seve- 
ral weeks old, and covered over with cloths. The tubs are 
shaken up seven or eight times in the twenty-four hours, at the 
end of which time the koumiss has fermented, and can be 
bottled off. Koumiss thus prepared, and four or five days old, 
is brisk and effervescent, has a peculiar but not unpleasant 
bouquet, and affects the palate like an effervescent wine. It is 
sold for medical purposes in Vienna at 2 fl. 50 kr. paper currency, 
per bottle. The milk is obtained from a small stud of Tartar 
mares belonging to Count Batthyany. The ferment required to 
start the manufacture of the koumiss was brought by the Tartars, 
who came with the mares in 1872. Each mare gives on an 
average two Austrian measures, or about half an English gallon 
of milk daily. Neue Deutsche Gewerbe-Zeitung, No. 1, 1875. 


New French Pharmaceutical Preparation.—M. 
ALVARO-REYNOSO has discovered a method of combining 
various elements which enter into the composition of the human 
frame, but pharmaceutically have been regarded hitherto as in- 
compatible, as iron, magnesia, phosphorus, fluorine, lime, lithia, 
and manganese, in one and the same solution. Itis prepared by 
MM. Taulier of Paris, under the name “ Elixir Histogénétique.” 
The solution of the several constituents is said to be perfect, and 





the presence of fluorine, now recognized as a potent therapeutic 
agent, renders the preparation especially efficacious in its action 
on the teeth and on the osseous system generally. 

A milder form of the same preparation, made up as a bonbon, 
under the name of “ Bonbon Ostéogéne” is especially recom- 
mended for teething infants, and mothers whilst child-bearing 
and nursing. Les Mondes, xiv. 21st Fan. 1875. 


Table for the Dilution of Alcohol to any Desired 
Strength.—BERQUIER gives the annexed table, showing the 
volumes of disti//ed water required to reduce alcohol of any 
given strength to a lower degree. For example, if it be required 
to reduce alcohol of 94° to 80°, we look in the first column for 94, 
and follow the horizontal line as far as the column headed 80, 
where we find that 192 parts by weight of water must be added 
to 808 parts by weight of alcohol of 94° to make 1000 parts of 
alcohol of 80°, the desired strength. 
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Bull. de la Soc. Chim, xxii. 3, 1875, from Chemisches 
Centralblatt, t. 23. 


New and Instantaneous Disinfectant. — M. 
STANISLAUS CHODZKO, one of the most eminent sanitary 
authorities in France, has made arrangements with M. Buhler, 
Rue Poissonniére, Paris, for the manufacture on a large scale of his 
disinfectant, which proved so efficacious in the camp at Chalons 
and in Paris during the siege. It is a perfect disinfectant and 
deodoriser, cheap, easily used, and perfectly harmless. Les 
Mondes, 21st Fan. 1875. 


Borchloralum.—Under the names of “borchloralum,” 
“borsulphalum,” &c., PERRET, of Paris, patents the various 
boric compounds of alumina for use as disinfectants and anti- 
septics. (See “ Practical Magazine,” January, 1875, p. 16.) 
Bulletin de la Soc. Chim. de Paris, xxiit. 1, 1875. 


Equivalent of Porosity of Animal Charcoal.— 
HEINTz observes that the action of animal charcoal when em- 
ployed as a filter for saccharine solutions, does not depend solely 
on its chemical constituents, but upon its porosity as well. The 
measure of the latter he terms the quotient or equivalent of 
porosity. The apparent specific gravity of a sample of charcoal 
will, of course, ~ the weight, deducting hygroscopic water, 
divided by the weight of an equal volume of water. In weighing, 
a metallic vessel of the same shape should always be used, and 
the charcoal placed in it as evenly and regularly as possible. 
Dividing the apparent specific gravity by the actual specific 
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gravity we get the equivalent of porosity of the sample. Ina 
considerable number of samples of ordinary animal charcoal 
with apparent specific gravities ranging from 1,012 to 1,038, the 
equivalent of porosity was o°355, that is to say, in 100 parts by 
volume of the charcoal were 35°5 parts of solid matter and 64°5 
parts filled with air, or in 1 litre of the charcoal were 645 cubic 
centimetres of pores. A bad sample of charcoal (rejected) gave 
the following :— 


Apparent sp. gr. . ° ‘ ° 1'240 
Actual sp. gr. .« ‘ ° . 3'020 
Equivalent of porosity o'4it. 


Five samples of animal charcoal, the first three from Magde- 
bourg, and the others from Memel, gave :— 
I, Il. III. 
Cubic Centimetres. 
0°934 0944 0°958 o810 0°747 
675 674 651 708 736 
The last of the samples contained a good deal of broken char- 
coal. Zeitschrift fiir Riibenzucker-Industrie, 1874. 


IV. V. 


Apparent sp. gr. . ° 
No. of pores per litre. 


Adulteration of Chocolate.—It is rare now-a-days to 
meet with chocolate or cocoa unmixed with flour or starch. W. 
Broichmann suggests an easy test. The fine farinaceous particles 
of the cocoa-nib give merely a violet reaction with iodine, whilst 
the flours and starches employed to adulterate them give a deep 
blue precipitate. Meue Deutsche Gewerbe-Zeitung, No. 1, 1875. 


Analysis of Austrian Beer.—Dr. O. KOHLRAUSCH 
gives the subjoined table of the results of a series of careful 
analyses made by himself and M. STR6MER, in the course of last 
summer, of various Austrian beers. The beer, in most cases, 
was obtained direct from the breweries, and the samples I to 7 
were from the best Vienna firms. It may be stated that, with the 
exception of Great Britain, the Austro-Hungarian empire is the 
greatest beer-producing country in Europe. In 1872 there were 
2,636 breweries in work, which produced 20,305,952 Austrian 
gallons of beer, the duty on which amounted to 23,061,365 
Austrian florins. 
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SB bol os | ee hol. tract. is : 
He) 22) oF ~—— |£ |a< 
Quality. >to] 2 3S te > |COs| Determined with |\3c} § 
Sel no | 38 Balling’s beer-proof |— | “5 
3.8 G5 5 5 saccharometer. |= 2| 3 
36) $4 | 52 \S2| 2 
) a a i = 
x. Kleinn Schwechat ex- 1 | | 
port beer (bottled) . |10°5|1°0174}0"1940|0°25| 3°90 | 6'15 | 89°95 7°48] 1°57 
2. St. Marx lager beer | | 
(draught) ° . | 5°3|1°0189]0'2431 |0'24| 2°76 | 6°00 | gr’24 5°38] 2°27 
3. Hiitteldorf lager beer | 
(draught) ° . |10°0| ,°0177 |0°2006 |o"16| 3°67 | 6°05 | 90°28 |7'08| 1°65 
4 Leising lager beer | 
(draught) : - | 9°5| "0279 }0°2208 jo’20| 3°11 | 6°55 | 90°34 6'00} 2°10 
5. Pilsent lager beer } 
(draught) +. «+ | §°2|2°0429 }0°1974 |0°14) 3°55 | 5°15 | 91°30 6°90] 1°45 
6. Chotz lager beer | 
(draught) ° - | §°9|1°0126 |o"1r705 jo"10/ 2°99 | 4°95 | 92°06 5°84] 1°66 
7. Wittengau lager beer 
(draught) . . | 4°2}1°0106 |o’2144 0°30] 3°42 | 4°65 | 9°93 6°67] 1°36 
8. Staab export beer (bot- 
tled) ° - | 67\|1"or00} — |0°22) 4°79 | 4°65 | 90°56 g'19| 0°97 
Kreuzherren Brewery, | 
rague. | 
9. Bottled beer . - | 9°5 [20160] — |o'29} 4°32 | 5°95 | 89°73 8'20] 2°37 
ro. Lager beer in litre bot- } 
tles . + «  « | 6°5|1'0228}0°2737 0°24) 3°42 | 4°75 | 91°83 6°68] 1°38 
Tchinkel Bros. Brewery, | 
Lobositz. 
11. Aleinbottles . - | 9°1| 10204 |0'2271]0°28| 3°68 | 7°10 | 89°22 |7'05| 1°93 
12. Schenkbier in bottles . | 5°6|1°0129 |0°1676|0°19| 3°41 | 4°85» | 91°74 5°43| 1°42 
Count L. Minich’s | 
Brewery, Karwen. | 
13. Extra bottled . - | — }1’0181 |0’2137 ]0°15| 2°89 | 5°95 | 91°16 |5°60| 2°06 
14. Lager beer bottled . | — |1’0173|0'2422]0°17| 3°45 | 6°35 | 90°20 |6°65| 1°84 
15. Salon-beer, bottled . | — [a sere poset o'25 | 4°30 8°45 | 87°19 |8°23| 1°94 
' 





Stummer’s Ingenieur, 5th Feb. 1875. 


Carbonic Oxide in Tobacco Smoke.—Dr. Orro 
KRAUSE, of Annaberg, has tested the amounts of carbonic oxide 
and carbonic acid present in tobacco smoke, a point hitherto 
overlooked by analysts. In the smoke of eight samples of 
cigars, ranging in price from 25 to 210 marks per thousand, he 
found the proportion, by volume, of C O, varied from 9°4 to 16 
per cent., and of C O from 8'7 to 13°8 percent. In pipes with 
the bowl covered, and stopped altogether, the proportions were 
respectively C O, 14°7 and 9‘2, and C O 52 and 9g'2. Some of 
the experiments were made with an aspirator, and others with 
the mouth. The average showed 12°2 as the proportion of 





CO,, and 9°3 of CO. He observes that it will be seen that 
there is a constant inhalation of carbonic oxide in the act of 
smoking, and that a portion of the gas must inevitably enter the 
lungs. The less expert and accustomed the smoker, the more 
readily will the consequences make themselves felt. It is there- 
fore very probable that some of the effects usually attributed to 
the nicotine may be produced by the carbonic oxide. Allgemeine 
Indust.- und Kunst-Zeitung, No. 7, 1875. 


Effects of Gas-Refuse on Fish.—The obnoxious 
effects of the refuse water of gas-works on fish-streams is 
well illustrated by experiments recently made by Professor 
WAGNER, of Munich. Fish were placed in fresh spring water 
containing various proportions of gas-water. In water contain- 
ing I per cent. of gas-water the fish became uneasy within | 
minute after immersion, and at the end of 6 minutes were lifeless. 
In water containing 4 per cent. of the same the effects were 
observable at the end of 5 minutes, and after half an hour’s 
immersion the fish were dead. In water containing 4 per cent. 
the same effects were observed after 1 hour and 14 hours. In 
water containing ;', per cent. only one fish showed the effects 
after 33 hours’ immersion, and died at the end of 6 hours; an- 
other showed no symptoms of uneasiness after 7 hours’ immer- 
sion, but was found dead the next morning. Ad/gemeine Indust.- 
und Kunst-Zeitung, No. 4,1875, from Bayerische Industrie- und 
Gewerbeblitter, 1874. 


§ 5. Fuel, Heating, Illumination, &c. 


Output of Coal in France, 1859-1874.—The Yournal 
Officiel of 21st Jan., 1875, gives a return of the French output 
of coal during the three five-year periods : 1860-64, 1865-69, 
1870-74. It should be observed that since the year 1871, 
France has lost a portion of the La Sarre basin included in the 
department of the Moselle, and also the two small basins of 
Bouxwiller and Lobsam in the Bas-Rhin. To make a fair com- 
parison, it is necessary to deduct the output of these localities, 
from the total of France for the years previous to 1870. The 
output of France within its present territorial limits was 
76,266,556 metric quintals in 1859. In 1864 it had increased 
to 110,923,350 metric quintals. In 1869 it was 132,166,225 
metric quintals, and in 1873, 174,857,521 metric quintals. The 
first six months of 1874 gave a total of 82,905,521 metric quintals. 
The output of all the collieries comprised within the existing 
territorial limits increased 34,656,794 metric quintals between 
1859 and 1864, 21,242,875 metric quintals between 1864 and 
1869, and 42,691,630 metric quintals between 1869. and 1874. The 
total output has therefore doubled within the last 122 years. 
The whole output of the basins now annexed to Germany does 
not exceed 2,000,000 metric quintals perannum. Revue [ndust. 
27th Fan. 1875. 


Cost of Household Fuel in N. China.—The Rev. I. 
PIERSON, American missionary, writes from Paotinghi, 100 
miles south of Pekin : “The coal used here is a flaky friable an- 
thracite of poor quality. It costs $7 per ton, or allowing for the 
rate of exchange, $81 U.S. currency. To earn this amount a 
Chinese carpenter or mason, doing first-class work, would have 
to labour sixty days. Coal dust can be bought at a reduction cf 
25 per cent., and is used more than the pieces. The people take 
two parts of clay dust and eight parts of the coal dust, mix them 
thoroughly, and add water to make mud or mortar. This is 
spread on the ground, about an inch and a half thick, to dry. 
When partially dry, a shovel cuts or marks the surface into 
small squares, When nearly dry, these are broken up. Generally 
at this stage a coarse sieve is used, and the cakes, rolling together, 
lose their corners, and become round. In this form they burn 
readily in small stoves formed of sundried brick and laid in clay 
mud. Scientific American, 9th Fan. 1875. 


Improved Electric Light.—The Imperial Academy of 
Sciences of St. Petersburg has awarded the Lomonosoff prize to 
M. Ladyguine, for an improved form of electric light. M. 
Ladyguine replaces the charcoal points or platinum wires 
heretofore in use by fine points of close-grained coke or gas- 
retort carbon, resembling graphite. The resistance of the car- 
bon to the passage of an electric current is 250 times greater than 
that of the platinum wire. pes ser the diameters of the 
carbon points may be fifteen times larger than that of the wires, 
and yet no heat be lost. One objection to carbon is that it 
oxidizes and wears away. M. Ladyguine obviates the defect by 
enclosing the points in an hermetically closed glass receptacle, 
from which the air can be expelled by a very simple arrange- 
ment. Les Mondes, 4th Feb. 1875; from Fournal de? Académie 
de St. Pétersbourg, 11th Fan. 1875. 
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Ammonia for Extinguishing Petroleum Fires.— 
Ammonia proves an effectual extinguisher of benzoline and 
paraffine flame. Recently, at Nantes, a fire which had broken 
out in a cellar containing these dangerous articles, and defied 
all attempts to quench it, was instantaneously extinguished by 
pouring down 70 litres of ammonia. Allgemeine Indust.- und 
Kunst-Zeitung, No. 1, 1875. 


§ 6. Miscellaneous. 


Analysis of Dust in the British Museum.—Dr. 
PERCY, F.R.S., of the School of Mines, gives the following 
analysis of the dust collected from the inner walls of the 
British Museum :— 





Peroxide of iron (iron rust) ‘ ‘ ; 6°41 
Silica (soluble) . : : : ; : 0°30 
Lime - ‘ ; ; p . ‘ 8°80 
Alumina : - ‘ A ° i 2°80 
Magnesia . : ; ; ‘ a : 0°85 
Carbonic acid . ‘ . ‘ ‘ . 2°24 
Sulphuric acid . ; : i : : 5°98 
Chlorine . ‘ : ; ; i ‘ o'50 

Oxide of lead traces. 

oda. ; : ‘ traces. 
Insoluble residue (sand) . ; 775 
Organic matters ‘ ‘ ° Fe . see 
99°50 


The above analysis is quoted as a suggestive illustration of 
the influences to which wall-paintings and decorative surfaces 
generally are exposed in a London climate, under what may be 
termed favourable conditions. Zhe Architect, 6th Feb. 1875. 


Paper from Sphagnum.—Packing-papers and paste- 
boards up to three-fourths of an inch in thickness are manufac- 
tured by M. STIEMER, from a description of moss (sphagnum) 
of which there is a bed four square German miles in extent, at 
Zehlaubruch, near Ké6nigsberg, in East Prussia. The paper 
is reported to be very strong, to take a good surface, not to 
heat or get musty when exposed to damp in store, to turn the 
wet well, and in every way to be well adapted for packing hard- 
ware and other heavy goods, for bookbinding, and similar 
purposes. Adlgemeine Indust.- und Kunst-Zeitung, Io. 6, 1875. 


Paper from Sugar Cane.—News comes from the 
Island of Guadeloupe that a very superior paper has been manu- 
factured from the refuse of the sugar canes. Zhe Sugar Cane, 
Feb. 1875. 


New Fire Extinctor.—Experiments have lately been 
made at Schaffhausen with a new extinctor invented by G. 
ZUBER. It is acylinder of stout sheet iron, fitted with a hose, 
and containing 25 measures (42 English gallons) of water, in 
which is dissolved 3 kilog. of bicarbonate of soda. A tube con- 
taining 4+ kilog. of concentrated sulphuric acid is screwed into 
the cylinder, and it is ready for use, and will so remain for a 
twelvemonth or more. When required it is only necessary, by 
turning a handle, to empty the sulphuric acid into the water ; 
chemical action at once commences, a pressure equivalent to 
six atmospheres is set up within the cylinder, andthe water is 
ejected in a column 40 or 50 ft. high, at the end of 30 ft. of hose. 
The water, being highly charged with carbonic acid has a 
powerful effect in stifling flame, and as every surface on which 
it falls becomes coated with a spray of sulphate of soda, the 
spread of the fire is materially checked. Meue Deutsche Gewerbe- 
Zeitung, No. 1, 1875. 


Waterproofing of Fire-Engine Hose. — Jacos 
KREMER soaks the lengths of hose in a mixture of Ioo parts 
glycerine, of 24° Baumé, and 3 parts carbolic acid. They may 
afterwards receive a light coating of shellac varnish or be rubbed 
with tallow. The hose should be well dried after use. Neue 
Deutsche Gewerbe-Zeitung, No. 2, 1875, from Bayerische In- 
dustrie-Blitter. 


Consumption and Export of Gunpowder in 
Great Britain.—Strange as it may seem at first sight, gun- 
powder and such compounds are as much used in peace as in 
war. What with practising, salutes, experiments, and reviews, 
our army, navy and volunteers burn every year as much powder 
as would be required for half-a-dozen battles and a siege or two. 
But it is in mining, quarrying, and engineering works—in a 
word, for industrial purposes generally—that gunpowder is chiefly 
used ; and as strife and peaceful industry cannot exist together, 
a war on the whole tends to lessen the consumption of explosive 





substances. During the great conflict in America the sale and 
import of powder fell off enormously. It is said that the same 
thing was noticed in France during the Crimean War; and 
probably the 9 war in Spain, by stopping the iron mines 
of the North, has diminished the import of locier owder to a 
greater extent than it has accelerated that of powder specially 
manufactured for military purposes. It is estimated that in 
coal-mines about eighty pounds of powder are used for every 
thousand tons of fuel raised. In mines of lead, and other 
minerals which are found in hard crystalline rocks, about 
7,000 Ibs. of blasting powder are required for every thousand 
tons of ore. To quarry a similar quantity of sandstone 170 lbs. 
would be used ; while for the harder granite the amount would 
be 650 lbs. The quantity of gunpowder exported from England 
has not increased very rapidly of late years. In 1860 it was 
11,078,436 lbs., of a declared value of £353,101. In 1865 it had 
risen to 16,833,723 lbs., valued at £487,078 ; and in 1870 it was 
17,357,080 lbs., valued at £427,229. The increase in weight 
with a decrease in value from 1865 to 1870 is due in great 
measure to the fact that we export an immense quantity of gun- 
powder of inferior value to non-British ports in Western Africa ; 
and it is in this cheap sort of gunpowder that the chief increase 
has taken place, while there has been a falling off in the more 
valuable kinds. Thus in 1870 no less than 4,638,066 lbs., or 
more than 25 per cent. of the whole export, went to Western 
Africa, chiefly to satisfy the warlike propensities of woolly- 
headed kings ; but it will be seen at once what the quality of the 
powder was when we add that its declared value was only 
£83,657, whilst the comparatively small quantity of 1,173,762 
lbs, exported to France was worth £75,522, or about four times 
as much in proportion to its weight. Heavy as our loss was at 
Amoaful, it would have been much more severe had the 
Ashantees been provided with something better than this worth- 
less powder. As it was, some of the men in front were struck 
five or six times without being wounded, the bullets having so 
little force that they fell harmlessly to the ground. Popular 
Science Review, Fan. 1875. 


THE ART OF PAINTING IRONWORK. 


N mixing paints for iron surfaces it is of the first 
importance that the best materials only should be 
used. Linseed oil is the best medium, when free 
from admixture with turpentine. A volatile oil 
like turpentine cannot be used with advantage on 

2 | a non-absorbent surface, like that of iron, for the 

reason that it leaves the paint a dry scale on the outside, which, 

having no cohesion, can be readily crumbled or washed away. 

Linseed oil, on the other hand, is peculiarly well adapted for 

this purpose. It does not evaporate in any perceptible degree, 

but the large percentage of linolein which it contains combines 
with the oxygen in the air and forms a solid translucent sub- 
stance, of resinous appearance, which possesses much toughness 
and elasticity, and will not crack or blister by reason of the 
expansion or contraction of the iron with varieties of tempera- 
ture. It is, moreover, remarkably adhesive, impervious to water, 
and is very difficult of solution in essential oils, spirits, or naphtha, 
and even in bisulphide of carbon. Another important advan- 
tage of linolein is that it expands in drying, which peculiarity 
adapts it to iron surfaces: since cracks, however minute, re- 

sulting from shrinkages, expose enough of the metal to afford a 

chance of corrosion, which will spread in all directions, under- 

mining the paint and causing it to scale off, besides discolour- 
ing it. 

SWith all its advantages, however, the best linseed oil paint is 
but poorly adapted to long service as a protection to iron 
surfaces exposed to extreme variations of temperature and to all 
kinds of weather. Even the continuous film of linolein, not- 
withstanding its compactness and the additional substance 
afforded by the body of the paint, gradually loses its toughness, 
curls up, and peels off. If chipped by accident before it has 
lost its hold on the iron, we find, if we carefully examine the 
exposed spot, that a thin film of oxide has formed under it. 
This fact accounts for its diminished adhesion. Iron in uniting 
with oxygen to form a rust increases its bulk in proportion to 
the amount of oxygen it has taken up, and necessarily occupies 
increased space. In aword, it swells, and in so doing pushes off 
from it the paint film, which sooner or later drops away from it. 
This undermining action of rust is the chief difficulty to be con- 
tended with in effectually preserving iron surfaces by means of 
paints or varnishes. It is not improbable that the linolein, 
itseli an oxide, may impart oxygen to the iron and thus promote 
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trusting. This idea has been suggested by Professor Williams 
in a recent treatise on the subject ; and, whilst purely specula- 
tive, it may account for the oxidation of iron surfaces when to 
all appearances effectually protected by a coat of paint thick 
enough and continuous enough to exclude both air and damp. 

In selecting a paint for iron mechanical adhesion is a consi- 
deration of the first importance. In this respect paints differ 
widely ; but it must be remembered that in painting or varnish- 
ing a metallic surface mechanical adhesion is all we have to 
dependupon. With adsorbent surfaces it is different. Professor 
Williams gives it as his opinion, based on observation and 
experiment, that pitchy or bituminous films are especially effective 
as regards their adhesion to iron: for example, solutions of 
asphalte, or pitch, or petroleum, or turpentine. These are also 
very effective as regards continuity, owing to the fact that in 
drying they form plastic films, which yield with the contraction 
and expansion of the iron and show no tendency to crack. If the 
surface is rusty they penetrate the oxide scale and envelop the 
particles very effectually, making them a portion of the paint. 
The solubility of such a film may be counteracted by mixing it 
with linseed oil. 

The experiment may easily be tried by mixing about two 

arts of Brunswick black with one of red or white lead or litharge. 
Red lead is the best for many reasons if finely ground and 
thoroughly mixed with linseed oil, Any one of the several kinds 
of bitumen may be used, either natural mineral asphalte, pine 
pitch, or artificial asphalte, such as gas tar or the residuum of 
petroleum distillation in cases where the crude oil has been 
distilled before being treated with acid. This gives a very hard 
bright pitch, which is soluble in “once run” paraffine spirit, 
which makes the base of an excellent, cheap, durable paint for 
ironwork in exposed positions. 

During the past few years the writer has heard many accounts 
of the preservative influence of paraffine when applied to iron 
surfaces, and can recommend it in all classes of ironwork which 
can be treated hot. The most effective mode of applying it is 
to heat the iron z# vacuo, in order to expand it and open its 
pores, when paraffine raised to the proper temperature is poured 
into it. By this means the iron is penetrated to a sufficient 
depth to afford a very effectual protection against oxidation, 
especially when a suitable paint is subsequently applied. 

Any non-oxidisable substance would probably answer, but 
paraffine is as cheap as any, and quite as good, if not better ; 
the exception as to quality being made in favour of some vitreous 
enamel, which, while costing more, would certainly be more 
permanent in its results. Brushed upon the outside merely it is 
doubtful whether paraffine would have much effect upon the 
iron, whilst it certainly would tend to lessen, if not destroy, the 
mechanical adhesion of a surface paint. ‘There is no reason, 
however, why bridge-work, iron fronts, etc., should not be treated 
with paraffine before they leave the shops where they are made, 
which would greatly simplify the problem of their easy and 
economical preservation from oxidation. Inthe absence of such 
treatment a careful coating with the paint above described will 
probably prove the most effectual means of protecting iron 
surfaces. American Painter's Magazine. 

A trade contemporary (Carriage Builder’s Gazette, Feb. 1875) 
gives the following statement, without mentioning the authority 
upon which it is made : — 

The Directory of the Government Railroads in the Netherlands 
has published the results of some experiments in regard of the 
preservation of the sheet-iron used for railway bridges. 

Of thirty-two sheets of iron one half were cleaned by immersion 
for twenty-four hours in hydrochloric acid; they were then 
neutralized with milk of lime, washed with hot water, and while 
warm, dried, and washed with oil. The other half were merely 
cleaned mechanically by scratching and brushing. 

Four sheets of each kind were then exposed to the weather, 
and examined after three years. The results were as follows :— 

1. The red lead had kept perfectly on both kinds of plates, so 
that it was impossible to say whether the chemical cleaning was 
of any use. 

2. One kind of iron oxide red paint had better results on the 
chemically prepared plates than on the others; whilst another 
kind of iron oxide red gave not very good results on the plates 
only scratched and brushed. 

3. The coal tar was considerably worse than the paint, and 
had even entirely disappeared from the iron sheets which had 
not been treated chemically but only cleaned by brushing. 





PRACTICAL PAPERS ON DESIGNING MACHINERY. 
(V.) 


AN our last paper (p. 416, vol. iv.) we considered the 
laws governing heat as applied to the evaporation 
of water in steam-boilers, the conducting powers of 
metals, and the quantity of water one pound re- 
spectively of various samples of coalcould evaporate, 

ae or, in other words, convert into steam. We must 
now impress on our readers that the steam, or, in other words, 
water in its gaseous condition, has no power, intrinsically, of 
itself to perform work. The water is retained in a gaseous state 
by the influence of the heat absorbed by it from those plates of 
the boiler exposed to the action of the furnace and flues, and this 
heat it is which, passing from the boiler along through the steam- 
pipe to the cylinder, eventually does useful work in it, a residue 
of heat unfortunately wasting either up the exhaust-pipe or going 
to the condenser. We have already seen that a certain portion 
of heat will raise a given weight a given height, and this quantity 
of heat must be utilized in the cylinder ; hence, in order to deter- 
mine scientifically the size of boiler we require to supply steam 
to our pumping-engine, we must make the following calculations. 
The area of steam piston is to be 28°27 and the length of stroke 
8 in., while the number of revolutions per minute is to be 150; 
consequently we require 300 cylinders full of steam, each cylinder- 
full being 28°27 x 8°25, the odd, or extra ‘25 being for clearance 
between the piston and the cylinder cover. These figures, then, 
give a measure equalling 233'2 cubic inches, to which must be 
added the measure of the port or passage admitting the steam 
from the valve-chest to the cylinder. This, for our purpose, may 
be taken to measure 3th of the area of the cylinder, or rather 
piston, say 4 in. in area by—allowing for the bends—s in. long ; 
then the contents would measure 42 in., say 44 in., making a 
grand total of 237°7 cubic inches, which, when multiplied by 300, 
gives the final total of 71,310 cubic inches of steam per minute. 
Experiments have demonstrated that, put in round numbers, 
I cubic inch of water will give a cubic foot, or 1,728 cubic inches 
of steam of a pressure equal to that of the atmosphere. The 
working pressure in the cylinder is to be 60 lbs., or nearly four 
atmospheres, and, according to a law ascertained to exist by 
M. Mariotte, an eminent French philosopher, the pressure of 
any gas, such as is steam, is directly inverse to its volume, as 
thus : if we double the pressure we halve the bulk, or as in our 
engine we quadruple the pressure, we compress the steam into 
one-fourth the space, and consequently the bulk of steam in our 
cylinder at 60 lbs., if allowed to expand, would fill the same 
cylinder four times at atmospheric pressure. In 71,310 cubic 
inches there are 41 cubic feet, therefore the boiler must supply 
41 cubic feet per minute, or 41 x 60 = 2,460 per hour at 60 lbs. 
pressure. Unlike the practice of computing engine time, in 
which, save for horse-power, the minute is taken as unity, boiler 
times are computed taking the hour as the basis of time unity. 
In order to supply 2,460 cubic feet of steam of 60 lbs. pressure 
per hour, the boiler must evaporate 2,460 x 4 cubic inches of 
water, because of course, as the bulk of steam of 60 Ibs. is but a 
fourth of that of atmospheric pressure, evidently there are four 
cubic inches of water in a cubic foot of 60 lbs. of steam, and 
eae = 5°7 nearly, and reducing 5°7 cubic feet to terms of 

> 
weight of water, 5°7 x 62°5,a ctibic foot of water weighing so 
much, the sum is 356°25 lbs. Here we have completed another 
great step in our progress, as we have now a basis on which to 
determine the size of our boiler. A good general rule to follow 
in computations of this nature for steam-boilers, is to estimate 
that each pound of coal burned will evaporate eight pounds of 


water ; consequently, am = 44°56 lbs. is the quantity of coal 














which must be burnt per hour in order to steam our pumping- 
engine. 

We now reach the stage of the size of grate, and this will be 
a not inappropriate time to say a little as to the different types 
of steam-boilers ; not the different shapes or arrangements, be- 
cause that would fill a very large volume, but simply the classes 
and types. There may besaid to be three great classes, respec- 
tively defined by the wide distinctions of those at work in 
factories and the like, called generally “land fixed boilers;” 
those used on board ships, known as marine boilers; and loco- 
motive boilers: the name of the last explains itself. A great 
variety of conditions exist in the three cases, as regards the 
mere consumption of the coal in the furnaces. In the infancy 
of steam, before boiler engineering was so well understood as 
it now is, low pressures of steam were used, and the coal 
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was burned on large grates at a slow rate, such as that in an 
ordinary drawing-room fireplace. According, however, as pro- 


gress was made in knowledge, new applications of steam-power 
were made, and then boilers were made to work at higher pres- 
sures, and to burn the same quantity of coal as-.their prede- 
cessors, on grates half and one-third of the size; finally came 





Fig. 1. 


cylindrical boilers, with the fire beneath the outer shell, form 
fair examples, and burn about five to seven pounds of coal per 
hour on each square foot of their grates. The second class 
comprises the most numerous examples, factory boilers of every 
type, such as Cornish, Portable, Vertical, and numerous sorts of 








Fig. 3. 


selection of any of the classes being the amount of power re- 

uired, and the space at disposal for bestowing it ; as the power 
depende—cateris paribus—on the quantity of coal burnt, evi- 
dently, where space is much contracted combustion, must be 
quick. Locomotives and marine boilers work under these con- 
ditions. Factory boilers in large towns are often in cramped-up 
places, and they must burn their coal quickly ; but for boilers in 
outlying mineral districts, such as the Black Country, &c., 
where space is no object, slow combustion is the rule. 

We may say that the boiler we require is one that will burn 
about eight pounds of coal per foot of grate per hour, and hence 
4430 = 5°56 square feet of grate surface. As the 
foregoing calculations, although we have simplified them as 
much as possible, are rather complex, we must show our readers 
how, in an approximate way, to check their accuracy. From 
the experience gathered from various observations and long ex- 
perience, boiler engineers have evolved a sort of empirical rule 
for arriving at once at the size of boiler for any given power of 
engine. For slow combustion boilers they allow three-quarters 
of a square foot of grate and a square yard, or 9 square feet, 
of heating surface for each nominal horse-power. For medium 
combustion boilers, such as that we require, from 12 to 18 
—_ feet of heating surface, and about five-eighths of a foot 
of grate. In the case of marine boilers, which are so much 
governed by the special conditions of each ship, a more approxi- 
mate rule must be given, but it may be said that an average of } 
of a square foot of grate is allowed, the heating surface being about 
20 square feet. Taking then our engine as giving an indicated 


we must have 








Stephenson and his locomotive, with its artificially forced 
draught, which enabled yet more coal to be consumed on a 
given grate in a given time: and in the present era boilers in 
this respect may be divided into the three classes of slow com- 
bustion, medium combustion, and rapid combustion. The first 
is seldom met with now, but those called Lancashire boilers, or 






& 


Fig. 2. 


Horizontal filling the list : these burn from eight pounds to say 
twenty pounds per foot of grate. While the last class comprises 
Marine and Locomotive boilers, with a consumption of from 
twelve up to about sixty pounds, and in certain instances even 
more per hour per foot. The general principles guiding the 





Fig. 4. 


horse-power equal to the diameter of the cylinder in inches, it, as 
we have before seen, is 6 horse-power, and allowing five-eighths of 
a foot per horse for the grate, we have 33 square feet as the area of 
grate; then giving, say, 3 square feet per indicated horse-power— 
given because, owing to the unfortunate practice of retaining an 





Fig. 5. 


Fig. 6. 


imaginary title, called nominal horse-power, which means very 
little, and only confuses, the rules for heating surface have often 
to be taken on both bases, and as 14 ft. may be allowed for a 
nominal horse-power, and as the indicated for small éngines is 
sometimes from two to four times the nominal, it follows that 
the fourth of 14, or 3% would be the allowance for the 
former. é have calculated the indicated power of our engine 









































04 





THE PRACTICAL MAGAZINE. 





as 6, this fixes the calculation as 6 x 3°5 = 21 square feet of 
heating surface. Our readers may remark that by one elaborate 
calculation a result of nearly 6 ft. is reached, while by another 
and merely empirical rule it becomes only 3°5, and ask the ques- 
tion, whence this discrepancy? ‘The only way in which we 
can explain the matter is this :—First, that re/atively, a larger 
margin is left in the case of the small boiler because, on the one 
hand the totals are so small that any appreciable change in 
the working conditions would considerably affect the steaming 
of the boiler, and on the other hand, the addition of a little extra 
surface is an error on the safe side, and yet does not greatly 
affect the cost of the boiler. Besides, for sake of simplicity, we 
do not assume that our engine expands its steam in the cylinder, 
and so it takes the larger grate. This we will more fully explain 
hereafter. 

It would be beyond the scope of such papers as these to at- 
tempt to give anything at all like an exhaustive treatise on steam 
boilers and the various forms they are made to assume. We 
have already lightly sketched out the sections of work they are 
called on to perform, and will now add that the principle of 
placing water at the one side of a plate exposed to the action of 
fire at the other, is carried out in different ways. Thus the 
Cornish boiler has the fire made in one end of a cylindrical tube 
passing from end to end of the boiler ; the heated air is caused 
then to pass back along the outside of the boiler and then to return 
along the direction, but beneath the boiler, that it originally 
travelled within it, brick flues conducting the heated gas outside 
the boiler to and fro and away to the chimney. In other boilers 
the fire is outside always, no flues passing through the water. 
In other boilers, again, the fire is within a tube, as in the Cornish 
boiler, but instead of passing through from end to end, the fire- 
tube opens into a large chamber, within the boiler, at one end, 
and this has a number of tubes of small size—from 2 in. to 3 in. 
in diameter—passing back again through the water to a smoke- 
box at the same end of the boiler as that where the fire is made, 
and the heat being thus pretty well strained out into the water, 
the waste gases are allowed to escape up the chimney. Figs. I 
and 2 show side and end views of a common Cornish boiler ; 
figs. 3 and 4 show same of a Lancashire boiler; figs. 5 and 6 
show those of a return-tube boiler as last described above, 


Engineering, Building, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, &c. 


§ 1. Engineering. 


ATER-MOTOR for Sewing Machines. 
—A. SCHMID (Machine Works, Zurich) has de- 
vised a small apparatus for driving sewing ma- 
chines, which can be used in any house where 
there is a constant supply of water. It consists 

|} of a watertight box, containing a miniature hy- 

draulic motor, known as “ Schmid’s Wassermotor.” This motor 
works a small driving-cone, producing three rates of speed, any 
one of which can be communicated by means of a driving-belt 
to the sewing machine or machines, the action of the latter being 
regulated by a small brake. The whole apparatus is very simple, 
and easily kept in order. A glass plate, forming the lid of the 
box, allows the machine to be inspected at pleasure, and as the 
latter works in water, it needs no oil or other lubricant. The 
box can be fixed to the wall in any convenient place with the 
aid of a couple of screws. An india-rubber pipe conducts the 
water to the box, and another similar pipe provides for its escape 
through a small valve at the bottom. The motor gives 120 to 

500 revolutions per minute. It consumes 150 litres (30 galls.) of 

water in an hour’s work, the cost varying, of course, with the 

rate at which the water is charged. The price of the apparatus 
complete, at Zurich, is 100 francs. Neue Deutsche Gewerbe- 

Zeitung, No. 1, 1875. 














New Thermic Motor.—M. A. GRAVIER, a young 
French engineer resident at Warsaw, has communicated to the 
undernamed journal some particulars of a new thermic motor, 
with which he proposes further experiments. He describes it in 
general terms, as consisting of one or more metallic cylinders in 
which a constant volume of the thermic vehicle, whethei gas, 
steam, or a liquid, is subjected to a decreasing pressure. For 
example : If 1 kilog. of steam at a pressure of Io atmospheres, 
with a volume of 206 litres, a temperature of 180° C. and con- 
taining 661 calories of heat, is admitted into one of the cylinders 





in an hour, 1 kilog. of water and steam occupying the same 
volume, with a pressure equal to that of the atmosphere, a 
temperature of 100° C, and containing 165 calories of heat only, 
will leave the cylinder during the same time, and return to the 
boiler. Taking 370 kilogrammeters as the mechanical . 
equivalent of heat, the mechanical effect so produced will be 
661—165 x 370 kilogrammes = 183,520 kilogrammeters, 2.e. 
about four-fifths of one cheval-vapeur. 

The motor can be made of any size and power. M. Gravier 
asserts that one weighing 200 kilog. and costing 500 francs, would 
work up to Io horse-power. Les Mondes, 4th Feb. 1875. 


Prevention of Scale in Boilers.—H. GERARD states 
that the substance called by him “ apparatine,” and described 
in a previous page, has been found an admirable preventive 
of scale in boilers. Moniteur Indust. Belge, 20th Fan. 1875. 


§ 2. Butldinz, Decoration, Sc. 


Cement-Paint for Carton-Pierre.—MaAck (oil and 
varnish manufacturer at Augsburg) has patented in Bavaria, 
the following process of painting carton-pierre. The cement- 
paint used for the purpose is composed of 2 parts washed gra- 
phite, 2 parts red lead, 16 parts freshly prepared cement, 16 
parts sulphate of barium, 4 parts protoxide of lead, 2 parts alco- 
holized white litharge. The paint must be put on as soon as 


| the roofing is securely fastened, choosing the dry season and a 


sunny day. Care must be taken to put it on well over the joints ; 
it is recommended that an extra coating of paint should be 
given to the portions that overlap each other, so as to render 
them watertight. The cement-paint is best laid on with a broad 
stiff brush mounted on a handle a yard long, so as to be applied 
in a standing position, but an ordinary paint-brush will do. As 
a rule, two coats are put on. The first coat whilst still wet is 
covered with an even layer of fine dry sand sprinkled over it 


| through a sieve. This is done bit by bit, as the roof is painted, 





so as to prevent the workmen stepping on the wet paint. The 
second coat is put on about a week later, the sand which has 
not stuck fast being first swept off. The second coat is not 
sanded. It is merely intended to combine with the under 
coat and form a durable waterproof surface, which will prevent 
the evaporation of the tar-oil, the usual cause of the failure of 
carton-pierre roofing, and present a good appearance as well. 
Bayerische Gewerbe- und Industrie-Blatter, 1874. 


Improved Varnish for Woodwork. —Esquiron, 
Paris, patents a method of varnishing wooden surfaces, whereby 
the blistering of the varnish, generally attributed to the presence 
in it of fatty matters, is avoided. He excludes oils and other 
fatty matters entirely, as well as the use of spirit in priming and 
filling up the pores of the wood. For the latter purpose he em- 
ploys certain oxides or salts, which can be formed into a paste 
with water and become incorporated with the wood. Pure 
gum lac or certain essences or hydrocarburets, are added to the 
varnish itself to make it work better. The process is said to 
effect a considerable saving both in the cost of the varnish and 
the labour. Buxil. de la Soc. Chim. de Paris, xxiit. 1, 1875. 


Varnish for Metallic Surfaces.—Loremy & GRISEY 
(represented by Dufrené, Paris) patent a new method of decorating 
metallic surfaces, inlaid on wood or otherwise. A coat of spirit 
varnish, which has been previously coloured to any desired 
shade by the admixture of one or more colouring matters, is laid 
over the metal wherever required. Applied to gilded or silvered 
surfaces, or to those of alloys, &c., the process produces novel 
effects. Bull. de la Soc. Chim. de Paris, xxiit. 2, 1875. 


Cement for Marble, Alabaster, &c.—Take 12 parts 
of Portland cement, 6 parts slacked lime, 6 parts fine sand, 
I part infusorial earth, and mix into a thick paste with silicate 
of soda. The object to be cemented need not be warmed. The 
cement sets in twenty-four hours, and the fracture can then hardly 
be detected. The cemented portions are harder than the rest, 
and the fracture cannot by any chance be reopened. Polytech- 
nisches Centralblatt, v. xxvitt. 


Soluble Glass for Flooring.—BRoICHMANN recom- 
mends the use of soluble glass for flooring, hearths, &c. It 
is durable, and a safeguard against fire. The surface to be 
covered should be swept quite clean and dry, and a preliminary 
coating of soluble glass and powdered gypsum, made into a 
thick paste, put on. Over this, when dry, is poured another 
coat of soluble glass of the consistency of syrup; and the operation 
is finished. If it be thought desirable to colour, the requisite 
tint should be laid on, when the surface of the glass is dry, with 
mineral colours, mixed with equal parts of water and skim-milk, 
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Vegetable colours are unsuited for the purpose, as they would 
be affected by the alkali in the glass. When the colour is dry, 
a final coat of soluble glass is poured over it. The glass darkens 
the colours beneath it, for which allowance must be made in 
choosing the shade to beemployed. The surface should be rubbed 
down, and kept well polished with oil. The material is recom- 
mended for the floors of ball-rooms. It is easily cleaned, and 
saves the trouble and expense of waxing which is necessary 
with polished wooden floors. Ad/gemeine Indust.- und Kunst- 
Zeitung, No. 4, 1875. 


Impregnation of Sandstone with Silicate of 
Alumina.—M. LEwiNadopts the following method at his sand- 
stone quarries near Pirna. The stone is very porous, and easily 
affected by wet. Where required, the surface of the stone re- 
ceives a coating of silicate of alumina, the alumina being supplied 
by ordinary sulphate of alumina, and the silicate by soluble glass, 
which stops the pores. Stone thus treated takes a polish like 
marble, which it much resembles. Stummers Ingenieur, 5th 
Feb. 1875. 


Electroplating on China.—M. Hausen has recently 
patented in France the following process for electroplating on a 
non-conducting material. Sulphur is dissoived in the oil of 
Lavendula spica to a sirupy consistence. Sesquichloride of 
gold or sesquichloride of platinum is then dissolved in sulphuric 
ether, and the two solutions are mingled under a gentle heat. 
The compound is next evaporated until of the thickness of ordi- 
Nary paint, when it is applied with the brush to such portions of 
the china, glass, &c., as are desired to be covered with the electro- 
metallic deposit. The objects are baked in the usual way before 
immersion in the bath. 


A New Varnish for Metal Work.—A late Italian 
patent contains the following recipe for a varnish for protecting 
metal work. A paste is made of finely pulverized quartz, car- 
bonate of potash, or oxide of lead and water, according to the 
colour required. A thin coat of this is applied with a brush to 
the object, which is then placed in a muffle, and heated to 
1,495° Fah. The articles emerge covered with a sort of polished 
glass, which resists blows, and which does not split nor scale 
off, while it serves perfectly to protect the metal against oxida- 
tion. 


A}EXTILE Materials as Conductors of Elec- 
[Sol tricity.—Du MOoNCEL shows by experiments com- 
| municated to the French Academy of Sciences that 
very erroneous ideas prevail respecting the conducting 
powers of the materials ordinarily used for clothing. These ma- 
terials are, for the most part, hygrometric, but in different degrees. 
Contrary to popular belief, silk is not a bad conductor. Black silk 
is a good conductor, so far as dynamic electricity is concerned ; 
much better than wool, which is less hygrometric. Coloured silk 
is totally impervious to atmospheric moisture, consequently it 
resists the passage of the electric current pretty well. The differ- 
ence in this respect between black and coloured silk depends on 
differences in the manufacture. Black silks are “loaded” much 
more than coloured, and the passage of the electric current appears 
to depend on the amount of sizing. The amount of dressing is 
indicated by the movements of the galvanometer, and as it is 
desirable that the dressing should not exceed certain limits, the 
fact may find useful practical applications. Linens are very 
hygrometric, the more so the coarser the texture. The galva- 
nometer indicates very plainly whether it is applied to a coarse 
fabric or to a fine one, as madapolam, jaconet, &c. Silk, wool, 
and cotton having different degrees of conductibility, it might 
be possible to detect the presence of cotton in silken and woollen 
goods in the same way. They might be dried in a stove ata 
given temperature, and then tested with the galvanometer. 
Moniteur Indust. Belge, 1oth Fan. 1875. 









ECHANICAL Equivalent of Heat.—In a 
learned paper given 77 extenso in the two under-men- 
tioned journals, Prof. VIOLLE of Grenoble describes his 
application of Foucault’s apparatus (Comptes rendus, 

June and July, 1870) to the determination of the mechanical 

equivalent of heat, the results of which have led him to propose 

435 kilogrammetres as the equivalent in question. Regnault 

(Mémoires de Institut, t. xlvit. 1871) placed it at 436°08; and 

Edland (Poggendorf’s Annalen, t. cxxxvi. 1856,) at 431 kilogram- 

metres. In view of the results thus severally obtained by wholly 

distinct and independent methods, Prof. Violle is convinced that 
the number usually adopted, 425, is too low, and that instead, 

435 kilogrammetres should be adopted as the mechanical equiv- 

alent of heat. Revue Indust. 13th Fan. 1875, from Bulletin de 

la Soc, Scientifique Indusirielle de Marseille. 
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Practical Literature. 

THE RUDIMENTS OF PHYSICAL GEOGRAPHY:.' 

HIS third edition has been considerably altered 

> 72\ and prepared specially for teaching the science of 

ie; ens physical geography to native Indian students. 

MEL >) The Senior Board of Examiners in Arts of the 

Oo) Calcutta University having expressed an opinion 

2=— J that the English text-books are unsuitable, and 

that by the aid of works having reference to such objects as are 

familiar and common to the Indian student, the extension of the 

teaching of physical science in India would be greatly facilitated, 

Mr. Blandford has remodelled his work to meet this require- 
ment. 

Until the book has actually been on its trial in native schools, 
it is difficult, the ground being so new, to decide upon its merits 
and its usefulness to those for whom it is intended. We may 
remark, however, that in the one requisite of familiar local allu- 
sion, so far as we can judge, there seems nothing to be desired ; 
but we have a strong impression that as an elementary text-book 
for Indian schools, it is very much too advanced, and far too 
much is attempted in it to make it useful in imparting the ground- 
work of a knowledge of physical geography to such peculiarly 
unscientific minds as those of the natives of India. 


HINTS TO YOUNG ENGINEERS UPON ENTERING 
THEIR PROFESSION.’ 


T has often been remarked that advice is the thing 
which is most freely given and is the least frequently 
accepted. This doubtless arises chiefly from the 

a unpalatable form in which it is generally con- 

& veyed, and perhaps, as opinions are so varied upon 

- most, if not all the subjects upon which advice is 
proffered, it is well that there is so little readiness to accept it. 
4Esop’s story of the man and the boy with the ass, which entirely 
confirms these speculations, will readily occur to the mind of the 
reader in this connection. There can, however, be no difference 
of opinion as to the value of the advice given in this little pam- 
phlet, which only reaches to twenty-four pages, nor can it be 
said that it is conveyed in anything but a most pleasing manner. 

Mr. Wilson is principal of the Crystal Palace School of Prac- 
tical Engineering, and if his lectures are as sound and as lively as 
this drochure, we feel certain that his classes are gaining instruc- 
tion in the most entertaining and thorough manner. 








PYROTECHNY.’ 









SOESSSSH] HE author of this work puts forward as his plea 
M5 aA for its existence the fact that no English book on 
bi ay [ens the subject has appeared within the last thirty 
v ) years. We confess we see no reason why this 

blank in the literature on the subject should not 
have extended until the period when the last 
rocket shall have died in the air, and the glory of the last set 
piece that will ever be seen shall have faded away and left no- 
thing but the bare framework that supported it behind. 

The book is one for the amateur, and having said this, we 
have said enough to convince our readers of its entire unworthi- 
ness to occupy a place of honour among practical literature. A 
great point is made by the author in combating the idea of the 
danger, dirt, and expense of firework-making, and he endeavours 
to show that neither element need enter into the manufacture. 
We have no hesitation in placing our experience and the news- 
paper reports of every winter against the author’s assertions as 
to the two former, while as for the third, we are confident that 








1 The Rudiments of Physical Geography, for the use of Indian Schools, 
and a Glossary of the Technical Terms employed. By Henry F. Bland- 
ford, F.G.S., Assoc. Royal School of Mines. Third edit. Illustrated. 
London: Macmillan and Co. 1874. 

2 Hints to Young Engineers upon are their Profession. By Joseph 
W. Wilson A.I.C.E. London: E. and F. N. Spon, 1874. 

3% Pyrotechny ; or, the Art of making Firewsrks at Little Cost and with 
complete Safety and Cleanliness. London: Ward, Lock, and Tyler. 
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no amateur ever took up anything without finding the expense 
far exceeding all he had dreamed would be required. 

The book is written in the “kind reader” style, and bristles 
with useless witticisms and attempts at being funny to such an 
extent, that its perusal was a task requiring considerable effort. 
For the manufacturer and the practical man it possesses no value 
whatever. 


VALLEYS, AND THEIR RELATION TO FISSURES, 
FRACTURES, AND FAULTS.' 


HIS isa very elaborate, carefully written, and not 

unsuccessful attempt to show that meteoric abra- 
sion is only one of the agencies which have been 
at work in giving to the surface of our globe its 
present conformation and character. To a con- 
: siderable extent it is in harmony with the views of 
the Duke of Argyll, to whom the work is dedicated, and it is 
really a very useful little epitome of the various theories of valley 
formation which have been current at different times, and which 
are now held, the authors main attempt being to demonstrate 
that valleys are generally connected with faults or breaks, and 
that a valley or hollow could seldom have been carved out unless 
there were cracks, minor joints, or other shrinkage fissures, on 
which some one of the different meteoric or other denudants 
could work. Several illustrations aid the reader in following 
the author through his chain of reasoning. 








Shr mae 


HINTS TO YOUNG ARCHITECTS.’ 


E are glad to see a new edition of this well-known 
and highly appreciated little book, one of the in- 
valuable Weale’s Rudimentary Series, revised to 
meet the requirements necessitated by the changes 
in architectural education and practice which have 

taken place during the last quarter of a century. 
The work comprises advice to those who, while yet at school, are 
destined to the profession, to such as having passed their 
pupilage, are about to travel, and to those who, having com- 
pleted their education, are about to practice, every step in the 
architect’s career being thus provided for and aided by hints and 
suggestions of so invaluable and thoroughly practical a nature 
as to qualify the book for a far more pretentious title than the 
simple one it bears. The model specification, which has been 
considerably extended and thoroughly revised, is of the most 
comprehensive character, and is full of practical, instructive, and 
suggestive matter. We would just remark, while warmly com- 
mending the book to the architect at no matter what stage of 
his career, that it might be well in order to give it an additional 
value to those at school who are destined to the profession, to 
affix a glossary of the technical terms employed. These, of 
course, occur at the very threshold, and must be for some little 
time difficulties in the way of the beginner. 





INORGANIC CHEMISTRY. 








SOASSSASI|HIS little volume is one of Murby’s “ Science and 
Kon 972) Art Department Series of Text Books,” and is in- 
G ‘ey tended as a companion to the student when attend- 

} ing the course of demonstrations for South 
Kensington examinations. As an introduction to 
the more extended study of the subject it is well 
adapted, but we think its usefulness somewhat restricted, owing 
to the omission of many practical details, which are not of course 
needed in a book to be used in connection with the study of the 
subject in the class room where experiments are exhibited, but 








' Valleys, and their relation to Fissures, Fractures, and Faults. By 
G. H. Kinahan, F.R.G. S., I. of H.M. Geological Survey. London: 
Triibner and Co., 1875. 

? Hints to Young Architects. By George Wightwick. New edition. 
Revised and considerably enlarged, comprising Treatises on the 

rinciples of Construction and Design. By G. Huskisson Guillaume. 

mdon : Lockwood and Co. 1875. 

® Inorganic Chemistry ; the Non-Metallic and Metallic Elements, with 
@ section on Inorganic Analysis. By Raphael Meldola, F.C.S. 
London: P. Murby, 1874. 























which are often of great service to the student who has not the 
advantage of attending such classes. 

We are especially gratified to observe that the little volume is 
in nowise intended as a “coach ;” the order of the subjects is 
placed naturally, and does not follow that of the South Kensing- 
ton Directory. The one great argument used by the opponents 
of the South Kensington scheme is the very just one of the 
simple “ getting up” which often suffices to enable the student 
to pass the examination, while he gains no thorough and lasting 
knowledge of the science. 

Weare glad also to note that the latest outcomes of the study 
of the science are fully recognized by the author, as the following 
paragraph—the concluding one of the book—will show:—* From 
this arithmetical identity of all chemical equations, we are 
naturally led to the great and fundamental truth of chemistry. 
The joint weight of the substances produced in a chemical re- 
action are exactly equal to the joint weights of the substances 
actually employed in effecting such a reaction—matter is neither 
annihilated nor called into existence ; and while from physics 
we learn that force is indestructible, from chemistry we learn 
the kindred truth of the indestructibility of matter.” 


ELEMENTARY INTRODUCTION TO PRACTICAL 
MECHANICS. 


HIS is the fifth edition of the authors work en- 
titled “ Elementary Examples in Practical Me- 
chanics,” which has been so far modified as, from 
a simple book of examples intended to supplement 
other books already in existence, to become a com- 

= plete, independent, and we may say unique work, 

for it differs in being an introduction to the science of applied 
mechanics from all the elementary works commonly in use 
which are introductory to rational mechanics. 

The need for such a work as the present is one that has not 
been perhaps very widely felt, but we are quite certain that 
in diverging from the usual type of elementary treatises on me- 
chanics, the atithor has rendered a great service to science, and 
that the work will be found of considerable use to students, 








PROTECTION FROM FIRE AND THIEVES: 


E confess to having opened this book with a feel- 
M ing of prejudice; the name of its author in such a 
connection could not fail to impress the reader 
with the idea that its object was the advertisement 
of the wares of one particular manufacturer. We 
| are bound to say, however, that this prejudice was 
quickly dispelled before we had read many pages of what is 
really a most valuable little volume. Of its literary merit we 
might, if we were disposed to be critical, speak somewhat dis- 
paragingly ; but faults on this score may be the more readily 
overlooked, when we consider the great amount of thorough] 
useful and to many people really invaluable information whic 
= ’ has collected, and which he here presents to the 

ublic. 

‘ The importance of the subject of the safe custody of valuables 
would seem to be too obvious to need comment, and yet the 
neglect and ignorance of the matter that prevail are so great, 
as to need some such a volume as this to enlighten the public 
mind on the subject. 

Locks and keys, safes against fire and thieves, strong rooms, 
fire-proof buildings, the prevention of burglary and of fire, are 
subjects in which nearly all of us are more or less interested, 
and we cannot commend too strongly this very complete little 
treatise on these matters which Mr. Chubb has here given to us. 
Hints and advice as to locks and keys and safes are given, and 
if they were more carefully followed there would be far less 
opportunity offered to the burglar and the thief, while the moral 
effect would not be inconsiderable, since, as the proverb has it, 
“ The opportunity makes the thief.” 








We have received an important work entitled “A Manual 
of Telegraph Construction,” by John Christie Douglas (C. 
Griffin and Co.), which we reserve for extended notice in our 
next, 





1 Elementary Introduction to Practical Mechanics ; illustrated by nu- 
merous Examples. By the Rev. John F. Twisden, M.A., Professor of 
Mathematics in the Staff College. London: Longman and Co., 1874. 

? Protection from Fire and Thi.ves ; including the Construction of 
Locks, Safes, Strong Rooms, Fireproof Buildings, &c. By Geo. Hayter 
Chubb, Assoc. Inst. C.E. Longman, Green, and Co., 1875. 

















